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ET2ZeDAEETH L. ZNOEDNANR=NFRX—RZPEETLH T, MWREITHH
I AT — &Rty FORHICIG LA AR~ A ABNERTE 3. MALERETER
TETNLVOWREERAMT 2 Z e R TE, JSHEFOILKIC ORI > TWVW5S.

INHDOHEDS, HEFEICEDS FREISRIEHHEZIIUD & L& 2GR
HONHTRERVENERBHITIZEEZONS. ZOAREERBERIILALDDOH 3.

ARY MIVEERICED K By FIRH

AR PN E B EEZ ERBR T WS 2FETHY, CyFMETIEINZTE
HALTEOEIZHETS. COFERTEBETHD, SEIEREHOHITNIET S
YBTES.

EREEBIIEMREE» SRS NTWE T, ART METEHWS Z 8 TZDJE
BB RN T2 Z e PRJEETH 5. Yy FMHETIE, FERBFERS %
HL, ZORAZEANTEDOEIEZHET 2. ZHUuck, CORKERIAZERTH %75
PREL, TRUCEDSVWTIEHRREEEREZ/{ B TE S, ZOFEORERER, &V
FETEDEIEZHETEZ 2 ThD. Tz, Bi2RIECLHEDRMICHBEICAEETDH
2780, ZIIHI2EEEY ¥ VLR ORI UTEMICHHT 2 2 e B TE 5. 58
MBI OEOLHOMEMEEEERB L -ESHEENARETH D, AU ESEHIER S A LI
BWTHERERTH .

AR MRy FREBOHAS DI, SEESUHICBOWTRIAVIGHAND 5.
Bz, BHOF—DRE, R—HNLDLTv x>y, SO IS, HEF
MDELIZHFGLTWS. ZOHOFEEFEELREMZET 200D, ZOMHRe LTHE
LN LR ERP B R ORIENAEETH 2. BMOATRET 4+ —F 7 —= v 7 2HlAEDYE
FFREDEGLTBD, BHTEHRERY — 2 U CTINHNCEHATREZ ¥y 1 H
WOFEHLOOH 3. KEDERT — X SR L FRBEGEZ B CTEE T 2 2 2]
BEL - TED, X5RIMEER EPAFINATHS.

FFTZ2BUVWI-S5itE
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BE(ES Bhiceen BRI
<L EEET-UIER |
A ; - | 7-UEH
k A AL
LLILLTIC LI TILL I TILLL) i .
..--._—.-_-_ h J:ea;ﬂ
clco#|D |DolE |F |Fo G jGe [A A# |B B
—_ == I
2.7. HEHEE DY K 2.8 FEHEE OB

BEHEEICEARFEND Y, ZO—0OHNFFT (EE 7 — ) 22540 Z2HWEFEE. &
DFETE, BFESEHEVRE 7L —212708IL, 71V —LICFFT 2@ L CREE
BazBfF L TwWa. ZAUTED, BOWORETEDEIZHEET 2 Z e [RETH 5. 1§
SN AT L, FEREREPY -2 2REL T 7L — LT LDEDEHX
PHEE L, NS L TEL A RESIHREEERL TV,

Z DFRIIEHER M R EE AL R 2 DICENTOE T2, FHEa X N
ZABT®, VINEA LDWUEPLKEDT — XIS 2 EHIIIEEY Y — AP ETDH
5. —HT, EEREEBITCLFIHIN, BHEESDREEESS 25 2
CTRELREEHEENETHIN TV S.
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BRSO 7 7O0—FLHRDEIL

§ 3.1 2 DDEEOHMEILIC KL BLEE
FIRINS, A7 X —7¢ MIDIIZOWCEHAT 3.
Foa—=T

BRICBT S TH7&2—7) bt THE] OBMRICOWTHAT 5. SRMEmICHE L T
WERVWHBEROHBELLTWVWE S, FHRBEZHVWTTEIEART 2. FOREED 2
R0k ﬁ%%%k%ézo®a% 1 A7 2—=T70MRE D 2ELERTS. IR, 25
BOREBP tHz THE L E, ZOBEDFEE1I AT Z—T7 LOBEDOREEBIL 260 Hz £ 12 5.
DL EX2D0DFDIZ 12 THY, KEDOHIZ 1:1/2 DBIRDIKD LD, #2147 X —
7 TOEDEWENL /2 Hz £ 72 2 BRI D ID. RIZ, H2EHNSHFE EAB- 155,
FEBEBDHI 6 %NS % Z e 2Rd. BRI, 5 EDREIEED 440 Hz TH 256, ZD
O ORBEE 440 X 2(1/12) =466 Hz L ETE 2. 22 T201/12%E, 12°F
BB 2 EEORBEELETH D, $1. 05946 TH 3. FFICEE FOHEIX, 440Hz D
I 6%IRTHY 414Hz O FEAEE L 72 2 BRI D ID. 1 4 7 X — 723 12 HDFEFE HH%
WHEINATWS D, FEEFEREZRIRNDEMTHLEEZILND.

LA 7 2 -7 ¥HFORBREEHWT, EMEX 1225 2 ED 0 RS 72 5
FEROEZEH T2 TEL. ZITREEDEZET ) OFERF 7 Z—712H % C2(130.
81 Hz) & L, JEIEEDY 245 (261. 63 Hz) DRARRICH 5 C3, 315 (392. 44 Hz) O G3, 4%
(523. 25 Hz ) D C4 R EZIEXRBEHL TV, ZofEHRIE, T2 FFIcEo  EROE
IR FEBIRREFIHL, SR EARBOGREE BRI o5 R ETERTH
rEZOND.

MIDI

MIDI / — P BSIIEFHER T RINHEH SN 2 BREOBIERIAGETH 5. C4 %k
HIZL T, BB E Y Tong. Tz 311RT. HlziX, C41x MIDI
J— bEBS 60 WXL, ENLEOERIIHEMINCEID B Tond. ZOFEKICEKD, &
B EREE T XV TIEMICREL, §lHlT2 2 t#ﬂAtﬁé MHH/—%%%@%%
m BRANEICB W TEHOIER, #HZE, BE, MELRCRXBVLWTIERICARTHD,

LM e BEN R e llAaGbE 5 Z tfmﬁamﬁ%T ETH 3 [4].

COFEZISHT ST, BR2FEOBET -2 %2182 P TE, Zhrtiks s
e CERHOBEBNPELEEZ ERBMICHHES 2 2N TE 3. X, 2 0D%EED MIDI
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60 C4 C3 261.6 48 C3 C2 130.8
59 B3 B2 246.9 47 B2 B1 123.5
58 A#3 A#2 233.1 46 A#2 A#1 116.5
57 A3 A2 220.0 45 A2 Al 110.0
56 G#3 G#2 207.7 44 G#2 G#1 103.8
55 G3 G2 196.0 43 G2 G1 98.0
54 F#3 F#2 185.0 42 F#2 F#1 92.5
53 F3 F2 174.6 41 F2 F1 87.3
52 E3 E2 164.8 40 E2 El 82.4
51 D#3 D#2 155.6 39 D#2 D#1 77.8
50 D3 D2 146.8 38 D2 D1 73.4
49 C#3 C#2 138.6 37 C#2 C#1 69.3

Xl 3.1: MIDITD J — k F > N—

J— b BEERIHKTZILT, BOEIPRE—VOELEHL2IZL, EHMEDA XA
LRBHHE DB WA T 2 RS, T XD, BiloBEL)EF RO ICH 7=
AR AL, &®mf%@%k£mfa§&/~wtﬁé

TEE LA T — RICEWT 208, B EMiomA%2E BT 2 ePEETHS. HE
@ﬁﬁkﬁ%mf@,MHH/wF%%%ﬂ%?%’ZT%%L@%@%%%%&T%ET
5ZeMTES. ¥z, BilOBELTIE, 2K LOEFORI ZRHEO BN TRAT 5
CEBRETHD, ZHTED Y XL T U ROBERDEENS.

TR LT, BUET — 2 2 FHOWTHMMRERZHE T2 ZepnBiFons. fHilx
X, =2V v NI a4 VELERFIFA LT, 2 00KEQHLIEEZFMST 2 2 &
TE5. ZAUTED, FHRCEHO R 2 HIHICHESZ YT, EROMECRZ HE
FNCIEZ 2 Z e DS AREL 72 5.

COFEDBHIIZIRICHZD, BEDOY v VLR, EHROBEBVWEIASL T S
TR, BWEEE 7L X AR AWTEE O B8R o MR I Hilik§
52 eI N G, BMOBET — X% LIS LB TRE, EREGHL 7Y ZH
MOBIAIC XD, BEMIERHGIEDOH 7= algEEZ I b T w5,

§ 3.2 XO7«—hSBRDUT7ILZA LT

AR, A EIMEN OB R A A, 7O XYY v RS N THIRE % 16 H
Lihka I 2= o720y =770 5—2arPEELT0W5. 25 LEETD

FHRFMDO—D2L LT, VZAXAL LA T 4 —00EMEMET 23 A7 408 EHE
NTW3., ZOXH5RY 7ILRA LERIME S X7 5 DEARWLMAHA & FHEIZOWTEE
T 5.

Xa7 4=l BHZBWTEREZHMKTL2EOMSTHH, KO EIKZ R T
HEAMRERTH L. —HTERELE, Z2oX07 4 — O THHAZIATHWEEDE
SERERTDDTH 5. ﬁ%@?: AT 4y 7 FAROEBLMEMHIETIE, HEEME
HENHETX T 4 —OEFEGZHEXED, HHIA T2 ERZMET 28BN EE -
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SEDHE

R R
https://ar.paps.jp/alZT
T AnEhrEE
20000
10000 |
o4
—~10000
—~20000
1 2 3 4
leg ©®otomejuku
2.0

s A40)5(44OHzi’&§i§(C¥UE’&ﬁ5
151

: 1178.94287109375 Hz

176.251220703125 Hz

o 500 1000 1500 2000 snt 321.600341796875 Hz

aed A= ‘JD FFT&MDiER \ o % 399.658203125 Hz
: 1571.923828125 Hz
RAINSRLETFZYISSDOEEFZANL, FFTERFERALT ELkEER
BET—HIDANRY VR EFERU, BRDANRY MUV {L65R722 65625012
[CHIBT BEBHEHET 3.

986.43798828125 Hz

X 3.2: HFEHIEDRET

7. L2L, avba—X%&ffoTAnT 4 =056V 7R 4 LAEEZBHMETE 3
oI hAUE, FROHIERHEEZED a2 X ) BRI ORERINIC R 3 L IS, #Hi:
RERRBE O EMEDRLNS Z e BTV 3.

BETZVTZNEAL AZHEMES X7 281%, A7 XEF574 Y LRLDEF AT HH
FLIRESRIIRHB DA —T 4 AT — X2 NHNRE L, Z2OHro x0T 4 —H9n%k
T ZOEEEEAM 2 W THH L%, a3z xa 7 47— &5 6 5 MEimc R
DWTY ZNEA LIEREEHEL, ZOBEHREL—Y =174 — KX 7 T25H5DTH
5. IR, KRR T LDOEELHRER L IWHEFIHORNAZ RS

=T U FANT—REUFP~AZHL, A 7FE0BLVTILERAL LICERT — X%
5.

- Xu T g =i GE7 -V I EROFEZHOTANERE T —20hbXu 7 4 —%
FhH.

BFEfEAT: S X 0T 4 —DREFEBARY MVEETL, BRE2HEE.

- FERM HESNZY TNVRA LDEET — X2 2—H =17 4 — KN v 7,

< EH7 =V LW (FFT)

(2-1) N/(2-1) (3.1)

N-1
Cp = Z fn . 67227rnk/N
n=0
N/(2-1
_ f(2n) . 67127rnk/(N/2) + 671-27rnk/N Z f(2n+1) . eszWnk/(N/Q)
n=0

n=0
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BRI O EIERAL wy = e 27/N 2 L,
BRI T L TRBINTFZ fE = fon & 2= fon EBL L,

N/(2—1) N/(2—1

)
anwN = Z fr - wis + Wy Z - Wi (3.2)

FFTIZX o TEHR T — RITBFEHMARY MUVRGICEfR SN, ZOHhoXnT 1 —%
H FELFEREGER 2 M T 2. 0T, ZoMtiEE e T 4 F— X DORERBSZ —
YERETL, BIIEOE D OHEE SN ERE 7 L 2 BEREERICEDOWTY 7L X A LI
HHUT3., UEDESIZ, AP ATLAZHVWBEZ T2 —HF —I13HGOHIERLIIRHSE
DAAT 4 —OHBEICHEDERERIS T2 I NTE 3.

CDEIRVTNEAL AZHEME S AT 81F, ARSIALFXT 4 7HRLYR—F
A VAV BB T2ERa YT U VHWEBRG TCOICHBEIRF I TWS . SEGIES
REBEDLRS AT LADPOL YV TIVEAL LT 4 — RNy 7 XN EBERZAMHT S
T, {EPENEYE v > 2 % X D EEI2ORERINCHED 5 Z L A3 A[REICR 5. B2, ¥
RYA PRI AT LABERLENOH LWY 7OHBERZITIHEE2E RS, ¥X—
D7y MIBEIZNIGLHEDER T — 2 BFRREINEDT, RITHEBITNZIEHEDE
RGBT BE 272 5.

AT 4 =T =ZPH ) TIVEAL LMIERBTHMET 2 X7 2 DEREABR & FE KRR
DWTIHRE. ZDOY AT LI, %Lmﬁﬂwﬂﬁ%@%x&4w%m0%<T%ﬁ%w
BDTWBEEZILND. BRI XD BEENL OFIEHFIEEZEDONDE L D12 D
—F, Fileik VA T4 TREEAIEINS Z L BHFINTVS. 5%, AT A4
DEEAREARICHADPEL 2T, TYVRLI 22— v ZHENDX 5% 3R BICORN
LZeMhTHEEING.

§ 3.3 dA—FDEWILIERDOEIL

ERICBWTHEZEZRZ2GZDOEDN 3O LEHAGDLEX 272 DT, Z ORI
FOMMREIC X > THRBEREI NS, MIZFOKENLRER L U CHERE - OEF R
FOREWEDBETON 5.

BREALERE L TR EROEE OB EOREENPE T oIS, EXERmTIZZ
NOEDEHEEEFTOHP 7 77 a Vi ESWTHRLLTED, FIZIFEBTAS v —
=R A F—a—F D BHZV-Hw) 2RBL, FIFY bE—Y a0 E-AL
El ZIERLTNWS.

FIE OB AN THHZ V-0 S TRE-ANLE] REEREINL008H 5.
NODEEITEFRMET HHA W) ZFEEXAYy—a—Ke~vAfF—a—F, #ZE] & F
IFVPNE—TavRYTRELTVWES. Lil, S itk Tz s &R
L 5. PN ETIE, BcERHoMcBY T4 F— - APy — - TR TS
CTREERDHBEINTVS

il bic & b, MEDHR R, Flz1X, HiP#EL S TlIRE ORE I HE X
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D —4— T O{hRS DR

L) —— TofhRe _FOfhRg

X 3.3: FIRDEWN

NTEY, ZhoDEEPHREST 2 Z & THIZ & OB DE WD S 201272
%, i 2 oI O B I T 2 BRI, EEROEEE L HIBED NS VA2 EZ D
LTCEETHS.

MEIRHICBVWTEfTRECER LTERETDHS. FEONEOMHAGDLER Y 7
Yo Ta v, BHIIB) A RENRRALEEZER LTS, flZIX, FIFYEdrH
b= 7 AOHEITIXRIIC BT 2 fEROBR 2 EAH L, BERIEEHE 52252 0H 5.
I DHRDPERICG 2 2 BRI 2B DHASDEDRMEICE SFFRZA DT 2010
DOWTHERT S, HAVHIRER5Z 2 Ay —a— FeBEVWHREZEO D~ A F—a—F
DX, FIE DOEKDEEDFERICE 2 2 DR EICOWTELIED NiF 5. £z,
FE DHEFTHZEHNIC B W THIRF RS BRIEE ¥ D X 5 ICAEAH § 0% BARR 72 58 dl 5] % 25
RS 5.

FRDOME X T DREERPHARIC & o THIRME D D, HilEe bz & 2 B0 E W%
fRL, EXMEREZEC THIEOHREMRIAST 2 Z 2T, ZEHIEE B H 7272
PIEONDZZEDREND. MEOMMZE LT, BERENPALDEESLEED LI
MEELTWEDDZHLPICTEIENTES.

M O OB ETHEA TEHIRICOWT, Bz 2 s sHLBEIc BT 3 &%
MEDOEWIZEHL, BEIUERBME R TDONT WS Z e 2 Z2MINITTT 5. Hi
ZIE, PSRBT 2 EEMFE L E=ME oo, T EEBEGRICED < Rk
BOHIRZED, 23 LI N TOLETHEORHRE O DI Tldiw.

T/, FIFU D0 by 2 ADREKIEOMENFERDOBRE 25| EHT X=X L
12OV, uﬂ?@ﬁ@ﬂ?%ﬂ%%mblhOO% XEEDLNTWS, HFNEY S
NTHEEICHZ 5N 2 Z e TEL R PROFEHE, oM e X601 5. 295 LR
H7 7a—FI12 k> T, HBABOOLHIZHRZ 2T 2 MEHARZHNCHEZEN»T Z &
ZH¥ET.
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Xy —a—Re v F—a— NIZERZHETENTNDOEEEICOWTEHAT 5.
KEEME DIRR L R

M2 — FOEBEWIZEZHIRDE V| ICELRZYT, EXEROP CHOREENAICERL, X
Vr—F—BIUOTA F—F B BEANL 2 — FOREIRHEEEICOWTEESE L=, R
DDIFFAME N AT ¥ — 3 AR~ A F—3 NRIZODPI, ThZADRE 2HREED
Z e R, FRREFIE OMER L E U C R RAENC I, Zhuck ), a—

FHETOMEITRE D, EEMNFEEHSLHEBICB VW TORICHIRZ EAT 2 000 X
nrz-.

INODEFARE B v — 3 ANRE <A F—3ARIITITI BN, TAZNDNEL ZHIR
2. ZOEBRPEIEMERICBWT TEERA) o LTl Ahvsh, a— Kt
TTOMREFED R 125, AP vy —F—IZBVWTIX, b=y Z8HEE (T) TH % 10
WALH, IV VAHEERIE2 FIFY MEE (D) BEXOYT 7RI F 2 MERE (S) 25
723, ZACED, FAILAY Yy —a—RFTHERIHRNE X 5h, RSN HEEITHE
5.

FEREFIA 13 o — FOREREICE SV Ta— FEfTEHERNCERLE 27 7r—FThDh, b
—w 7KERE FIF U MERE, YT RIF Y MERED 3 ODMERERIC X o Ta— N2 5
T3, ZUuckh, a— FETHEMINZBEOHRCEEDEVCDHIEIC R D, MmN
T PR HE T

YA F—F—IZBWVWTD, b=y I7HERE, FIF 2 MEEE, VTR IV MEREDTEE
L, TRNENDRY v —F = 3B R 2R o Z e A RE . FHZ [Im O ZHTED
A XA, ZORIMRBEBRPCEDOHEIC L > TERIHRYFT Z eI 7.

IS OMERNR Y Fu—F13, (EHRHEBICE W THERNZMMEZ RO, flz2X, B
BliHZEDP Ly > ay, 7L IX Y MORBRICY 7R A L Ta— REBEERT % BIichiE
I QIR IR DI D, F 7z, FERREFE 230 U -HEmM R HaE, SR8 E
RARIFLA—F 4 Y AIZBWTHHIROBEBICB VT 2 5.

FERERIF X, 2 — FOMBEEZ 302D A T3V — I T B2 T, a— FETITBIT3
FIR MR 2 FERANC o C 2 2 A2 1Rt 5. BARRNICIE, HFORRERETH 5 b
= 7t&eE, HHOBHZ XX 2 FIF Y MERE, b=v 7 \DRBHIEE 2 T KIS
Y IMERED 3o KA EN G, Uk o T, FIZIEXY vy —F—DI-IV-V-1Da—
RETTIE, I =y ZHEE, IV T R IF 2 MERE, VIR I F o MERERHES &
©C, BERNAHRPERINCHHTE 2 X512k 5.

THIT, ¥4 F—F =BV THFAROEEEDTEIEH X, 2 — FORKEERN R &ENIC
JIGCHIRDOERBHSPICE N, Ko~ A F—TWX 1Im 2— Fo @ ERTEH X R,
HiEDayTFAMIEIoTrFZ v 7HFEDOHIRE FIF U MEDOHIRMIEENBZ Z L
MPRIBXNTWS. 25 L-EEmRNARE, EEOFEM-MmIl, #HZBIC0H T 252 EMN
AfEZ AL L T 5.

F/2, a—FDOTDS #Z{LXHTWL Z ki, HOWAED ICKELBH D 3. TDS
DHRED B2 2 a0 — FABEALG ST Z 2% TEH - 3F - BiR) 2w Rk
ZFHLZTEeH2r, HHIREEERTEX, ZoWED (KEFEHED ) of) = 2 EEEDIETT
(Prograde Motion), A4EID (IEtHE D) OB = %2 #EAEDH{T (Retrograde Motion) & FEAR Z
CICLEY.
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HRETEY

T w/7HERE(T) BB t—wokkss(T)
BB R=F> (D) EBLEY ~=7>ts(D)
B RIS MEEE(S) B RIS MEEE(S)
X 3.4: XY ¥ —a— KO X 3.5: A F—a— KO

BEREDNETIZ, T—>S—=>D—=>T 2 WO MEDY A Z L TBERY R ot A4 1) —12Hl-
J-HRIRBIETH D, FRCD 20 TAEDRE O XMW e Sbh s, v X
X, ZOSDTEVWHIFHNZLEARICL THmEZREIETVET.

FEREDWT, $bDHBET—=>D—=>S—>TOHA 71O NbDTHD, MifEE,NC
LTANBTEETT. BEOEBXIDNOLAN T A URARX=D%FFOZ TR L, ETE M
TREBHICBVWTEHE LS ERERFETT.

MR LT, Ta—FOBEWCXZAHROE W 2HFET 2 2 2 I3EFRoRKF I 2A EX
B, EEROLREEPEMICBWTER TH 5. FERERLFEE X, BEMFE OMHALE
CTCa— ROHROMWDLBEBWEIUEL, ZhAZAENLRRHICE» T e fFan 3.
FREERTF IIHREOESVWHERTH 5729, EEOHIZH TIEH TV Z 2 T& D IRERZ
H@ENEE D, ZMRICHNBF T bDeEILNS.

18






REF;

§ 4.1 WEOI—FECEMRLEI— RO

FFT ZW-EEft @ CTHREIN-FRN A XY y—a— FOERER (A, C#, E)
MEBDARXS Yy —a—Re—KIT 230202 HET 5.

3, a—RNEE 7oy b EBOSEEDINIORT.

7Ly MK FMIEOIRBHBLRLTWVWHDERDZ X512, 7Ly M4 7Ly FUUA
WKHILTWa, ZAUCE O RIENERTH D, HEEZFIZL > THDRVPIT WK E #
HLTWVW3,

—i—E I BRI LT, —20FLrHERVwE W SHlEZ2ITTNS. 2
b, MIER7 ) 7 TRAARER YV Y R kb,

INBDEMICED, Tur 703 AT 4 =2 LEER, AXYy—a—FRIZ
HYT2MEEHENTS. SEIEAXYy—a— R B~vAF—a— FiIZOWVWTOLKE
ITOWEMMEEZ RS,

3, KIZSEDORT ATy hENTZAXY y—a—FRERT. ZHEAa—F

Da— R =Y gEITS. ZHAUIA XY y—a— FOE AL LoTWS., F
%@%tuﬂa®%ﬁa#ﬁi®ﬁ?f%%éﬂ%%ﬁ%h? AXYy—a—FOHEE,

HHE DR TIE A-CH#-E T3, H 8RO TIE CHA-E-A EWVo @Ik 5.

ZOEEOZIME ORBI KRG IETH D, BREDIEFIEL D Z ¥ TEEN
REBXLRENEDSL. B EEREIFICED, AXVy—a— FR K )M TR Y
REEAHLTWS., 20O &S RiFMtiEE U T, ¥ AT L0FE DO Z IEHEICHE
Z, FICE RO EZBEYNHRE LTV Z e MR Tx 5.

RIZEBEDOT AT LTIy hENEBYAF—a—FERT. OB~ AfF—a—
FOE _EREF L 72> TWb., 5 RO 2 3B OB EDREDIERF CTHE XN 5
R&EHET. BoAF—a— RZEE, BD-F#D3IOELLEREINET. LirL, 5MH
DIAT LRIy LB~ AF—a— KR, DF#BZL\iaO)jEUﬂIE&:f;o’CL\i
3. 2, B F—a— FOE _EEE L WS EBRITT.

B HEEEE, a— FE2ERT 23 00FDIEFREZE XD TY. SHOEGE, Bw
A F—a—FDORETH2 BOEDP—FLDOEPOLIFGSTVWBEDTIERL, BAFDIKT
EosTWET.

ZOH LA TIE, B¥AF—a— FRROBFOSLFERAD LD THZIZATEET.
REDPOIBESRNZ T, KDEMELREZICRD, B LAAHELET.

PDED XS, SO 2T L1EB~AF—a— FOFE_EFED EMIC oy FTE
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AxIr—DIA—RK k=2
PA —
'
. 0N
'
0O
@
PA
A
0O |
»
0 1 2 3 5 6 7 8 9 0 11 12
A (L—h&) C# (R3E) E (E258)

M 4.1 a—FbF—>

Amajor chord | plot# [0]

4.2: Amajor

TWAIZEDERTEE L. a— FOWWRANY) -2 a3 Y ETHRIETZ 2 MEREDFEEE
ENTEEABTL LI,

DEDEXSZ, vl 7 MIEBOEMH 2RI L THEDOHHZITV, FHZA XY v —
a— R BYAF—a— RZELARY TS, ZOIRCEIE ICE T 252 Bl e 12
L TWET. ZAUT KD, HEIN-FROMHT-PHEENIRE D, HRERPY A F—IZ
Yo TEWRRERMIEOND Z e IR E T,

§ 4.2 HTBRHROEREFIRATL

R TIEMDIRTE S R T LIITHE XN FIE OSSR 2 EICEi sk L, RO M
BANR N ZAREICT 2D CEHERY —LTH3. ZOTATLX, B—OME L
KT MDD TCEMLERZIZIETOMEICOZ> THRFT 22N TE, BEICHEX
N-MBFOREZERD) O ERETHIETE, MmN - EERRER 2T LTHRIILOEE
ZAbihb.

MEOMRER Y LT, 73 raw_openstrings BT 5N 5. ZHUIMZFDOREE 125
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Bmoad—Rrk—Y
=
| 54
o ¥
<
1 o ~
0O 2
<7
o Y
L 54
0 ] 2 3 4 3] 6 7 8 g 10 11 12
B (JL—hF) D (53[) F# (2258)

X443 BxAfF—a—KFbr—V

4.4: Bminor

HEARNLRHABELONEZ RITIERTH D, MEEEOHFER & 7% 2 EAT DM 2 5%
DOREZEXZLTWVWD. KiTshape 3H Y, ZHREMEKRNCETZ Ly + OO E 277
LHE2AROMME DZEBALEICE S £ T, MEOEREOBREFHMIRT 7 4 =K
Prardr—XE{ET. TOREMRIE, HESNLMENRED X SITHIZLL T\WehZ2 L
RANTR LTV S,

X5, HEBEROEREDIREZ RTER L LT played strings 235 5. Z FUIFEFRIZHD
NEOHIZ6NLD LEROBFZTHD, ZOBHEIZEONTMEOEMRNREZ 2
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raw_open_strings= raw_open_strings=[4, 5, 6]

shape=[(2, 8), (5, 6) (6 6)], played_strings=[2, 5, 6] shape=[(1, 10), (2, 12), (3, 11)], played_strings=[1, 2, 3]
open_strings= [1 4] open_strings=[]

muted_strlngs=[3] muted_strings=[d4, 5, 6]

raw_open_strings=[1, 3, 6] raw_open_strings=[1, 4, 5]

shape=[(2, 8), (4, 8), (5, 6)], played_strings=[2, 4, 5] shape=[(2, 12), (3, 11), (6, 18)], played_strings=[2, 3, 6]
open_strings=[1] open_strings=[1]

muted_strings=[3, 6] muted_strings=[4, 5]

raw_open_strings=[2, 3, 6] raw_open_strings=[1, 5, 6]

shape=[(1, 6), (4, 5), (5, 6)], played_strings=[1, 4, 5] shape=[(2, 12), (3, 11), (4, 12)1, played_strings=[2, 3, 4]
open_strings=[2] open_strings=[1]

muted_strings=[3, 6] muted_strings=[5, 6]
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2125 5.
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HEXINEEEHICEDYE, ¥FX—DERICNZ 25O X TR Lza— RitzE
MLUTHEHBRE LTSy b5 3.

4 ERENza— REBICH -7 X TEDIEREREF LA TE 2 X 5127 5.

INODPERMEDS AT LDMNTH D 2 —F — D AICEDOEEHBEELY L 52D
TEL., TNHDY AT LADHRNEZFHIAT 3.

Step 1: AT LDFEEI X O— FDER
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IO N—F=—2ED T 7th 22— F, —RNRBREEEAH T ARy
R 4th & IR, H— RE2RZTICLAEREENTWVWS Susd 2— FEEDH /2 135
HMHEATHHI.

Step 2: BEEDANL FFT ZHWV-E5#E
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2RSS, PyAudio ZfHL TA =T 4 A7 =X Z A MY — 0 5H5AMD, Mat-

plotlib 2 o T L FFT 2V 7LV Z A ATy b$5. /-, BEHEEEZITHL
WEXN-BLZHEEICFRRTS. OpenCV & PILZHWT, HAEZ + > 2o
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Amajor chord | plot# [8] Bmajor chord | plot# [8]
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shape: MIEDWIRERT 74 Y H—HRT T ay
played strings: {#HZE I NKLDE=

e open strings: FANE NIZLDHEF

e muted strings: I 2 — F INLKDOES
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