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An apparatus (100) for playing back an audio object associated with a position is provided. The apparatus
(100) comprises a distance calculator (110) for calculating distances of the position to speakers or for reading
the distances of the position to the speakers. The distance calculator (110) is configured to take a solution
with a smallest distance. The apparatus (100) is configured to play back the audio object using the speaker

corresponding to the solution.
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An apparatus (100) for playing back an audio object associated with a

position is provided. The apparatus (100) comprises a distance calculator (110)

for calculating distances of the position to speakers or for reading the distances

. of the position to the speakers. The distance calculator (110) is configured to
take a solution with a smallest distance. The apparatus (100) is configured to

play back the audio object using the speaker corresponding to the solution.
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APPARATUS AND METHOD FOR AUDIO RENDERING
EMPLOYING A GEOMETRIC DISTANCE DEFINITION
[ SefisEs)
[0001]  ASIHRIN—ETRER R AR A NN SRR
BB LR ITE » BRI - (RIS T R R P 4 (T IR T 2104
BRI -
@ (A

[0002)] BEZE7EE 34 Ech SIS I EIER VRN B JeiEay
SR B TT TR R MBS AD - AR TP TEEN
FRBETEBER - HHBANERENE - BT EMEEERE
HITEAL -

[0003] FEBVERMHIREET » HBME A BTN - TRV
A B AR TT RIS B « BIH0 » SRS TR AT RN
M B BB R BB S BARRE - LR S R B S AL
RIS A NERISR RS - RN I ATERERRUR T — ka0

@ AR EETRKII-RERILH -

[0004) o778 o] FR DA SE S FEMO 8B — 25 - IS0 5 i £
RATBRARE A — 2L BBEE - FIBEE - TEEBEEEE
TSR EEAE S -

[0005] #£ MPEG-H fy37{eh » #£55 105 {8 MPEG @-p B &I
HIFERRE SR (MPEG=BE G 540 ) MRS RIS R B RMENER -
RIS ES - THAEEBRAGNERT S B NSRS L RS ENE
ko it RGTEEAERTERMA LS TR - 1AL HAYIES

TR S,  DELURESE B TEA S P T
: BImEERs - HANESHEL RS RREES -
‘ [0006] FEERAHIREET - REMIES A AEMN - B—Fak
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BSHHERYAE EMR B T REE (R 2)) - EaeEns .
RrEZAREESNTEETS  UEAEANEERN - AT £225
BH20H AR EEERUETE FEFE - Hhoh o JeE R et
HO{ET R SEAE R (B B P —BE -

[0007] FRARIMTRENE A  E2ETRS]E » REFERNY
% 3D TFEE U REEN AR R T E - S2ER{SIHE 6B HRIH%
sy “BE MTEBREANEY —TEE - SR - RigsEE
[5] > BAEH SRR BT — SRS E (RSSRSIE 6B i
BB 665) B » TEMH BN T —BRENIE F (RSZHR5)
HIE 6B HIEHE 670) » EE SHNEIRTEY (x -y - 2) BRI —5%
SR - RISSERRIS]) - BETRENE —  NIEESESEE 0 &%
MENE BRI - AT SEDRISIHRASRE (x y 2) &
1 0 UEURERETALE o (H51 » SRS T B ISR E B BN 1
BSEUE b B ERER | B ARIREREATIRG - HESh - kIR
AT BT R 25 -

[0008)  #Rig 5= —EEA ISR » PR ETENE T RERSRE 4 - (RIELL
REREN SR % - MSE BRI NHREE - TRISER (TR
W) s “BO— AR E R SRS LUIE
HEH TRIEFHE TS REE Y —FEIHERAE - AT AR
R TR T B AR S -

[0009) 7EZ=—(BEAHIRIAT » WSBERANZ RPNSEE
SR STTEUSEIER EF Sy “channelLock” - HEREL 1 > #3228 0]
S E N BB R RS TIASVTERAEE - AT - 9A
SR  E R BET AA -

[0010] EE—(ERALIRIMT - RARNYEETRGFHES (B
SEFRIB3]) - 2EBRBHARIEFEWERSEES - F58s—E
BRI — 7% | EAARNTPR S DER TSR - SR 2
Pt —ER R SRR (MRS ERE RSB SR B 4
) DR e — SR B R SRS B > R -
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HESHHASBEAERIRMEN S 58S (ReiEAFERFEIESN
—i58Es) Rk HPHEAZRPEZ ETXP » BIREBENERKER &
BER" o AR 0 IR A AR IERE NIt E L -

[(ZHAZE]

[0011] ASFAZ VAR —TERE S RSN S - 3 s
BEFEESE | HATMZRE - FHOPFEENEGEES 13 TEAil s AR
B HEHARFEEFEES 14 Hl 2 7T7AM KFERNHEEREESE 15
TEFrIll 2 BBRSAES - DUERIARSEBAZ BAY -

[0012] E LiEHH AFHEEE —TERRE—UEERMT—F
FEYGRIEEE - (LEEA S —IERET RS - WIEBST RS A LETREEGEE
R B 2SI UL B R H 2 IR BEIREBE - pERET E AR —&/
PEEES E - B GAUEREHEENR T ENGRES - UBREEDE -

[0013] IRIB—EHG SEEEEFFEWN— &I HESEIUEE

(mdae_closestSpeakerPlayout ) BE(EERT » FEEESTE 23 0] A LAGT R SGEEE
HEHE R NE R FNEEBEERE - LS BERF—LNEERE
TEARE (mdae_closestSpeakerPlayout ) ZEAERT » HIPEREST RS A HI40ERH
—E/NEBHATEX - M BEEFE SR GEHBNEE

(mdae_closestSpeakerPlayout) AIZAElF - ILEE o[ EFMEYHER FEH
wE  DBRE IR -

[0014] #F# — BRI+ @ E—OHERBHREE

(mdae_closestSpeakerPlayout) BEEERS @ RIEER FHEREMGHITEN
HYREEE -

[0015] fRiIB—EHB! - EERES TR &8 PIARIE — BBk B LAG TR PERE -
I EERE ek B EE— INFEER S B 15 IEREE— B9 (great-arc) PEEE -

[0016] #FE—EHGIP - BB+ RS FIiRE —IERE R B AG TR REEE -
HEE Sk BUARRIEE AU R A YIRS ={E -

[0017] 1RIB—EKEH  EEEET BB FIIRE —IERRE LT EESE -
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IEEERE B A O IE BH ZEE TR p» HP p (o B—8(E - F—FWE - ¥
Bih > p AIHIANRER 2 - |

[0018) #RIB—EXHED - EEMEST B S IMRIS — IOk S By oS HEEBE g -
HLEEE KB A B — IR A1 -

[0019] FE—EHERID » EESRE I FIIRE FHIAREE -

diffAngle = acos(cos(azDiff) * cos(elDiff)) °

Hoh azDiff (IS EITA A2 —22{E » H eIDiff (HisRENRZ —

218 - B diffAngle RS HIHEREE -

[0020] IRIB—EMEM] PEEE T B R B MEER B N ERE
ZMEHRIEE - S BRBY TEUREZ MO ERCIHE g
BTHIARE :

APLPy) = |By = Bol + oy — a3l ,

o SR B Y — A » o (IS BERE B H b —— 1A » B
BFefI B — (0 » P HISEBESREEE DY —W— I - NE - o %
IS BB B Y — N —FA o GISRI B — R B {4151
BESRBBED T —00IA RSB (5 -

[0021] 7E—EHEHID BT E R G EEREDR R (T ERE
R - EEE— BB B B REY NS — BRI T
FIAHEE

AR B) =|,B| = By| +le —a, |+ -nl,

o RIS BEZ A » o GISESIEEERE Y —— I B
ISR B —(0fE » b HISHEBIESEBE P —19IfE - v GISHIE>
—HA sy, ISESERESEE DY — R - NE - o GISEEERS
BHDY —HITME  a RIEMUEZ TS b GISERES SRS
— {01 » B RIS BN » v (RIS BEISR B > —92 K » v,
(IS B 1 -

[0022]) #RIB—EHES) R E B EENEEREY MERE
P S EEES: - (F15E— BB (1B REY RINE— B, P) 4 .
I THIAREE - '
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APy, P)=b-|By— Bol +a-lag — ayl ,
o BRIBNEZ—FUA » o GiEEEEGESHE P2 —HG0A » B

RSB0 B A s BER SR Py — I a hRE—81E -

b HRBHIE - N - o SEMESREEL P —IHIA - ot
B2 AR - b RS R S 2 — 0 - B (S EZ 0 - 2
BB —BIE - b RBE R -

[0023] fE—REHEfIh  BERE B (e B 25 2 (T B R
> PSR SRR - (£ E— RS (1B R BN SRR IR T
FIASEHE -

APLP) = b 1By — Bol +a-lay = @l + ¢ I =7l

o BB A - o GISHEBESB SR Y~ - i
ISR E (01 » b IS BB B S b Y — 90 » v (BB 0 -
v BB B S P 2 —HYAT 2 (WRB—E - b (BB HIE - o
HRES IS - T » o BESEBIERE P — AR - o (IS0
B2 510A B kISR B R S e — (TS By (WIS AT E 2 {018+
S BES B R P Y — S 1o (IS E 2 2 - a (RS —RfE -
b (R REEIE - ¢ (WABSHIE -

(0024  fRIE—BOMED] - ARIUSRL—FBLE - RBLERE—
USAC #2855 - It USAC MERSSS3AILURIE — (7T - UG B0 — &R
A - DUVSE D — A SR - DRGSR T RS R A
HY/§ %V — SAOC (BN - 1 - BERE S B 01 & — SAOC AERSES i SAOC
WERE S 1A LIRS ) — SAOC (8 - DS —Z 0 — BB Rl
G- B - IR E A S — TSRS - S TS (5
DU TSAS AR TR - USSR SRR OGS - U5 - BB
& 1S EIRSE - BLH SRS (R LU T ) — SR AR - DUENS
EHO— g - I BESEAS—RAE  WRABEARESE
DR R B — SRR  EO— B A SRR E
R - LA E S — R R - 1R LS B e
Ry — MBS R U RORE Bl AR — R - RS L
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RS EEEFIPE DY — W TSRS Ra T EmstE
2 0 HPERMESTESAHUHEEL - AT RG22 8 BAETEY
> TR B A B TR A HE R R A B DUR 5788 25 2 [V RESE
BEREST E S AR — R/ ERE T K - IREB LS BB RS PHH P>
— SHWMATEYG  RESGAMBER) —EE T RREPIH P
Z—ARNZDP—E AT RO Z 58— AT R R EIEHER T 8
R es > WHRGFREHILERE Z IERETRESSRE -
[0025] ASFEAFERU—RER R — M BN — S RN 75
= BB TYIPER
sTREGRAUI B AR BB S 25 2 MRV E(EESE -
PR — &/ NERETE » DIK -
TEIE FAH B FEIN 05 R S S IR
[0026] t4h - AEFEAGIRM—EEIGEN  ERBERE—BiY
K—sRpa ey LT - BRI ARIT LItz J57% -
[ =R ]
[0027] AEBHZ bk K AR BUR B4 #5 th 2 TR B E4mER Be
HPREERSImE S EEm S - B
| REETIRIBASFHZ — B —4£8 -
2 RETIRIBAS I —F IS 2 — Y aEss -
3 RETIRIBASRIH T — B2 —Yic B -
4 RiE ALY — 3D TIRREISES 2 — s E -
5 RETIRIBARIHZ —EHPIZ — 3D FREEE 2 — s E -
6 R A R — RS — &5 -
[HHET=] |
[0028] | @B — U BN — SRt — 5B
100 -
[0029] Z#% 100 @& —FERESTEES 110 - HLEERESTEEE 110 AL
sTEEGHRAUI B LA MR BUE A 28 2 IRVFESE - PESESTE S 110 (ARA—
B/NERET SR -
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[0030] 458 100 {AFHLAGE FIMBEIFER I RaVHERE RS LARBIE R
s -
[0031] @i st —HBRE  FEME (FEDHIE) MES
Bz (BEBZNE) ZE—EE -
[0032] iREB—EHEH EELLEE 100 FERN— R HR BN
#EfE (mdae_closestSpeakerPlayout ) RyBYAERT - FERES TR 23 Al BIMIA LIETER
SGER B R EBEG R S 2 MaVEBEERE - I - SEF —KTH
BB 2RI MUEIE (mdae_closestSpeakerPlayout ) BEEERT » HIFEBESTH I O] H
WA —/NEBEIE I EEAF SO BRSBRIESE
(mdae_closestSpeakerPlayout) ZZEERT » 258 100 ©] 40 A LAE FHEY
FER T RIS - RBRE TR -
(0033 # — BBl E— AL BRIBRERE
(mdae_closestSpeakerPlayout) BEAERT - BIEEE 100 R & ¥ ZFEYEETT
(EfEIHVESEE
[0034] RB—EHEH FEEREST RS CIPIRIB— BB B AT R EE
B > HEEEEERBUAEE B B1SIERES—E I (great-arc) pEEE -
[0035] FHF—EHHI+ ERETE S TPINRE BRI REE
B PLEERE R BUAREIEAE A LURA LRV B Y =E -
[0036] iREB—EEH) BT E 2 TPIIRE— BB RE LT REE
B > PEEEBERBEMARIEIERHEEEZDIER p EP p HA—BE - E—
BiaflF - p FIPIERER 2
[0037) #REB—EHEG] EERET R 23T BIiRB—IEBE B AT RER
B o HEIERERBUREE—IIEAEE -
[0038] HF—EHHI+D  EERRECIFIMRETIIANES
diffAngle = acos(cos(azDiff) * cos(elDiff)) »
Hop azDiff GIEME T2 —Z=E - HF eIDiff Ai5MME0AZ—
#={8 - H diffAngle AfEIIEAZEE -
[0039] IRIB—EHEH EESTEBIIFIAALGTEEREBRREZ
ERHEZENESEESR  S—FBRZUBEURKZHENS—IERE
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APPSR THIAREIE - A

APLP) = [By = Bol + |y — asl

Hoh o (RHSRIB Y — I » o IS BIERE SR b —#— 71
£ 0 RIS B —0IF » B A E BB SR b — ) — (I - S -
o (AFS AR R E P Y — I — AL » w (RIS B —FRIf » B 14
PR R Y — i —(0If » B (R B —(f -

[0040] 7E—EENEGIH PRSI BB AA LT EESEE R E Y B
PR H > IR S(ERE S - (S — BB rE U R NS — a8
APy PSS THIARETE -

AR.B)=|B — Bl +lew —eu|+[ri =13

o ISR B LA » « ISEEIEER R P> —H AR - B 4
SR 2 0F P IS B BB th > — B - v (RIS B K
T2 IS ESEIEE B b —HIER - HE » o GISEHESREE B>
—EI TS > on (RIEAL B TR - B IS E BB S > —H(A -
B2 AAFERIE 2 {1IFS » 1 (IS RSB B S > — (1R v, {RF A B 2 2
& o

[0041) fRIE—EEHM] PERET BB OI Bl LS T B BB AR 25 >
B RE > HEESEIES: - FEE— BB R BRI NS
EEACPLPEHRIE T HIARETE - ®

A(Py,Py)=b-|B— B2l +a|a; — a;| ,

o GBS FAF - o SISESESRRE DY —1 {1 B 14
IS B2 (A » b IS ERBSEBH P —IH - a (hBE—HE b
BB HE - NE o WIEERERBREPY —0TE o HISHL
B2 IR » B AISESERE SE Y —HIE - B RIS B2 > a
RBE—BE - b RRE B -

[0042) E—EFHERIch PEEES T B SR A A LT SR 8 > i1 B
RE 2 BN EES T BB BN R E 1S —Ek %

RETIIAEGTE -
APLP)= b By — Bol+a-lay— axl + ¢+ |rp — 1],
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Vo

o (HIERIEZ FIA - o KIEERESREE T —HJTA » B 14
B ZNA A RBESERSHE T Z—mIE v RIENEZFE
V2 RIEEEESRESREP I — K a BRE—BE b RABEE
HRHEZHE - XE o HRIGEBERBSRETZ—HGMA » o« B
B2 ANA b AEEBESBSEE P Z—00E - B AEAEZME
HIGHEEESRBH P —HHE  nAEUEZFE  ahRE—HIE
b A AE_BIE  cARE=8IE

[0043] FETXPARAFZHZ B LLEBETEPIAET BT IRE
» $RHbE A — IR E RIS -

Vi TTBER T L E = TIIE—E -
1) —YHEER—EZ R ETEE - 3¢
2) FEZ{ERW—{EHR BN -

[0044] Er@BAEROMEZMEREN—E—H&E L0 7F
SRS ENME A S EGR B UK E RN - DEEHTGE - 7
BB R EN B S E R REEATARA -

[0045] [(Hit - FJHAELEENENAT  DEE—RFETRIERK
BE—RET AL —BE—5EEE -

[0046] LRI EIRERFENRFERBIERN - B EEE
WNEEE— R - DMERWEENERL T - BFEEHERNVRIANSR S
B -

[0047] AEFEAAGERBAMIEIRF NGRS LRANBZEHRT
HF— ERRERIER — AU BT A MR — T AR R IR ZE -

[0048] 2 G IRE — R 2 — P EaEES

[0049] MEERMEHIEIFRAS TR AEEDRETSE
g o B L - EREERERREMN TR TBEURER - DEEERY
# - WERERGSINEEREZ BENERIAN -

[0050] =— JTEEZHEH

au

ObjectiD

Dynamic Azimuth
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OAM Elevation o
Gain
Distance
AllowOnOff

AllowPositioninteractivity

AllowGaininteractivity
DefaultOnOff
DefaultGain
InteractivityMinGain
Interactivity | InteractivtiyMaxGain
InteractivityMinAzOffset
InteractivityMaxAzOffset
InteractivityMinEIOffset
InteractivityMaxEIOffset
InteractivityMinDist
InteractivityMaxDist

IsSpeakerRelatedGroup
SpeakerConfig3D

AzimuthScreenRelated
Playout

ElevationScreenRelated

ClosestSpeakerPlayout
ContentKind
ContentLanguage
GrouplD

GroupDescription

Content

Group GroupNumMembers
GroupMembers
Priority
SwitchGrouplD

SwitchGroupDescription

Switch

SwitchGroupDefault
Group

SwitchGroupNumMembers

SwitchGroupMembers

Audio NumGroupsTotal -

Scene ‘IsMainScene

Ty
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NumGroupsPresent

o

NumSwitchGroups
| [0051] 4&{oT c®ds o] A LAE R FEOfeTas:E » BIanfE R — 2%
BEN AL AT ASEEAE - FINERES - BESATEERAERZ
ERUKEEINGZ2E LSRRG - ETREEEIREESILE -
[0052] E—FEWH (FIRAFAMERBNRE 3D ZHPHR—r
B BlILEnAirms - (MALIKRIESE) e HAARMBIALE -
MEERFA AR T ZN— 52 3B IEs » A ERLYHFELITE
B2 FEBRGES -
[0053] @BEWH BEEEBWIFHFEMERNECE—FENSEE
o RO MR T —EREIRVSRESER - 7R "M L&y 52 -
B RF—BERUEIN - EE R EN S RASRNGE RS GRS M
T E RSV IR R Y -
[0054]) FE EXHFRIBENAZFHZ BHES  HUTIIHIITRIIT
[0055)] STEUBE

object should be played back by geometrically nearest

ClosestSpeakerPlayout speaker, no rendering (only for dynamic objects
(IsSpeakerRelatedGroup == 0))

[0056)] = — GroupDefinition)#y4a]}%E -

Syntax No. of bits Mnemonic
' mdae_GroupDefinition( numGroups )

{

for (grp = 0; grp < numGroups, grp++ ) {

mdae_grouplD|[grp]; 7 uimsbf
mdae_groupPriority[grp); 3 uimsbf
mdae_closestSpeakerPlayout[grp]; 1 bslbf
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) |
[0057] }EfZ mdae_closestSpeakerPlayout {4EZE TTEIE TTIF4EY
BT EREE - MBS AEIE TR 2 S{UBERSGE S BN -
[0058] E—¥FcEBIBRRIESS b RARMBERE T ERITENY
Bt (remapping ) » AEEABHEN BAR € & RAVEEEsrY— SRR EH - T
TEHB e E T L EESEEE T -
[0059] 3 BRETIRIB—BE G — M TR R e -
[0060] :RBA—FESTEFEREAISREIRLOT ¢
® ERHBRSRNTTEEBEEWERENR - R TEES LB
B - ®
o ALt stEHET —(EHE2RHIRAIEERE (SGEEN—TARERS)
® PRAI&/INERETR
® FERERETLAR (BARRHIR) THIHIRE]
® fIHEEX %% E 1S rEREs BN rERE
® EIifuALARANA ERIIEREEE
® {HEE IR p MYIIELYHEE p (p=2=>5/NEJT#E)
® JNHEAZEE @ Pl e.g. diffAngle = acos(cos(azDiff)*cos(elDiff))
[0061] S EFANEERZEHAEIIOT -
[0062] ZE—EJECH4H 7 ERE mdae closestSpeakerPlayout AEIEE
B FERTHEZ BB GHRIERE R AN BN SR EE
T e TEMEERT - RERFEE -
[0063] FE—BREREEZ4 LHIM@ENE P DK P, HIIEBEHAE S
BEITRIA o LUR{TF B HIBEIZEE
AR, B)=|B =Bl +lay —a|+]r 1|
[0064] AHENEFETHFTIAZAINLE Poanea’ HLEERE /AR N {H
WML SR SRNRECAMNE P ZE PNETTATR -
[0065] ERF—(ELIEANGRSRUE LU RTAmAENNE

MR A/ N YRR R o

P, =min(A(L, ea> B ) APyameds B ) oos ACPogmea> Py )
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y (00661  FURIBLAR - $fa  Firfa R/ S0 S - 10
F— BB E N S R AR ENTAT - TR —F AR NA T RE
B — (TR :
APy, P)=b-|p1— Bl +ta-|lag— azl+ ¢ |y —1ra
[0067] —FERAN AN EEEEN— SR ST ERE] -
[0068] EFIRABIEER—EE ISR ARFEBINEHIIE
BEBRAE LN  BRATNHNES BEGUESGHESE S HE—EHEE
A ARE S FE S —E SRAERARE E RS S -
[0069) LRARMETEFEATE N B O /EH FER B8 EAERERE AT Z TR
C ) BREWEANTRE - ELBEFTRLENENWENZTIET - o] (FEH—
BREBRN—HIE) ERMIENBEGANSEINIREEENEE -
HERT @ ERGHEFEANBEN B ENARE EIE - SHEE—
HEVIREERE - EENIEEES "SI L&A IREEE  F57F
RFSINRE =15 r AN OG-
[0070] FEWFEERT @ MEHET T —EERBHZME (BRIR &
Binaural Room Impulse Response Y4§%3 ) BIELAIERRZE - HiL » W78
EBZEREMEZER “FERE -
[0071] 7Eib ZERENMEZ EEVIESH AT 2 A A A AN
® AREHEE -
[0072] TFHIEIAFIARAE o ARFNE B EE HLATIRAELET
BE—REA% FAMENE P P, —EEEE ¢
AP, Py) = |By — Bal + |ag — ay]

ol By MEEBE—SFR=8% :
AB.B)=|B - Bo| +|ay — | +|ri =1

[0073] EFANCHUEEMALHNE 2 FEERSR/
Pnaxt = min (A(Pn.avaﬂrsdl’ Pl)'A(Pwanted' Pz}r' -rA(pwa.nt.sd'p.V)) °
[0074] F—EHEHIF  #EETFMEINATIAE - FiiAR /=
A
APLP)=b-|By— Bl ta-lag— azl+ c- I —1a &
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[0075] fRIS—ESEFHER] - B0 - BB S AT - -
FE—BREREAE LG TERE Py DR, P MIBERE T Bl s 2 B 75
firfe o LURATS 0 HIMBE 2 -

AR.B)=|6-6)|+|n-o] , |

AN EIETTHFTHAZRILE Puaned * DB N {522 28309FR
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