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I IRR BT ST Y I8 H TS g G{Wﬁa‘s’ Aft T T % O
HT T G (nutrient timing), TAATFER T & d1¢ HIEEIRge R U &7 Ja,
TAEHIoH GA-gfd Ud Repas] &1 dol Rl g, o UexF & QuR i1 § | 37ea9 98
Iohd <d g o 3 Ao iR guret Repast JurHifaal &1 graa ki & UeRH &l
JeR g9 H Fuifae Yyt AU 31 98 7 dad ol WR &I g8 IGdT g, dfew
AGURMAY @ IR, Yg-ifad gfs iR AFRIe® aortt &1 off gRfda &rar g1 siad:,
I8 Y g8 sy URqd T § [ IdPbIfcids Twhadl o o dRID] oI dFT=db G
o1, Fafta Readt ufsarell iR T Sftagielt &1 o= siawg® §, o a
3T SfIHAH & UTd R Ao 3R Ufaaeidd TR IR IHT UGKH HR o |

Y@ XTeg: Aferd UIvor, Repasl a1, SHoll Tae, AiRyuRi Rpa,
PESIGE |

TR TR § Fif 0 Soll U], SUaTd Hleiggse v, FAoiaim, srfud
Repadt g a1 U Twhide &1 IuaiT, T I+t T U o fiRrae &1 sRuT o+
T&Hd § off o H WR1e ey & RO Uedtd g1t 81 3TeR Yatht BIct-sidt mafaar
TATSHIS HSRUI BT HH B bhdl 8, UPBM Bl 9¢1 bl g, ool BT ool B
Hehdl 8, g o & S1e STet Hebdll § SR AgIRIfekt R SeiRe el # Revadl &1 e
IR FHhd! 5, I Fft gl gRoml & 1 FR d §1 9oy, TUdic 39 UG B
T HRd & 3R I FY ¢ [ &, 3T A% fagd saredn o 3R weg-wifad
& Ygad YAerell B IHABR U ! Sl Gobl o | T8 Peard, aieard, gie! 3R
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IHC O IH-IF PR Wd o a1 W 8 T AefopfenT R det g B ale ol
TeTRIfad arelt Ufaenfian, snyfie W faasal & dig URING 3R Ia19ag Jaeh
AN oIR8 | UR1emr 3R gfcrifiiar & GRME &1 &) a9 WA, Y& &I <,
el 3% g SR I UIEHT ardd YA &l aleRH & Al &t &mdr 37 aut
Tiafaferdt # eRiF W Agayul THIE STadt § | gTai gg-=iad & W&y 9d, 3afd,
<o SR YuFIfAE TeH & SuR W e g1 §, R+t 39 s et &1 st-wedt
TR B YR & Sfafd @1 ST g1 ol A TaH axdb, Ra yard 3R
SATRIARC Aga I8 IGHR, ANURR & Ao ®I Jeral odby, UfaReldd Bl
B 8T BRP 3R URAEUT 3R Bl T B, TNl USRH Bt 9gTd1 81 SR
SHICiCH & Ugad o o SRR, 3ferd aivuT oM, faRiy &0 9§ Yo, aRd gard
3R R YUl & Y9 H1 el UHR, AT 3R Joy, RRars! & uew iR wreg ary o
YR HRd ¢ | AIEIRG *0 U, 3THT 31 Tg § P 3MER AIoHT Wd P ATagHhara,
TRIE0T =RUT, SRUN & JTaraRyl 3R ARy Tuelie &1 gg-=iadr iR ARG a1
& Tl & T g ATl

S T B ol AR AHd B TR FPIH 1 384T § 3R 39 Ufaaifar & aig g
aTelt YT ¥ Med Hadl 51 Repast aof giat © 3R UaxM & 1! GUR gian ¢ | ot ot
TYdiie & e W@ WidH gad @ uerdf &1 997 &1 Hedyul §, 1Y & dragRgc
Ht NS AT B A FRT WA T Haa AUl & A § Aeg a1 g, sfcp T8
AR ad Tl Bi off FRR 3ar g, o St iR g-=itad o1 I8l ¢ | PagRac
I Sl Y& el 8, Al 30-60 e & HiaR Tad W1 &1 Wk R o7 g, o
IRUMTRGEY g [ISfus 3R eIk 81 Id & iR YRR Tgd YT §3HT HEgH HRal ¢!
3MeR # faftid U § 3=y ad1 &I WM HRAT 98 Hed Ul ¢l 3 ad | T,
TS BT ad, Td, TABIS], Sigd &1 adl A g | T THRT BIRBIST Bl Aolgd §1d §
difer &9 faeTfim,/Aafot Tga- ST @ U SR gad Ag@yuf a1d, fAsieiaor ¥ amd
TR TS | TG W1 UeTdf § U o7 9T Rd 397 aad § IRR &I fHr aR <d §
3R MM & SR TRR HI SFAH U I SR B U Abhd g | T Th TUTAIE & 3HER
1 U& d8¢ Hea@yu oWl ¢ | WM W I8 & fo Ue aafad &1 ufafe s IR &
goiF &1 BT I HH AT 3 T GHT A1l SaTerul & g, 100 UIES doiF ard
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fad P WX ST forar §9T 394 & forg ufdfe 50 sifg urit &1 da+ =1 =nfeul
WRER A & 1Y, I8 A deH 8NN TIST & Ud® & & J99 R T ffalad
e g i g g

Tifged o JHtem

Twed, fagdr T iR 31 (2025) (ORI &1 T 1R UERH IR AoR 39 & fag
RING AMUES! B TR ST 3 TedqUi &1 I8 AT 2024 URY SfidfUds &1
TR % ERM T Hef G2Y ORI b UV P S BRell 3, Ford I7ep) Ta=y &)
3R RIS TR DI A T @1 T g1 3D [AYTHBIA Soll ATTRIBATSA (2905
+ 407.99 forall HFARY/E) DI 3UTE BV K5, FARMAS 3R @ B WRdl & I
& M ¥ Fufika TRiRS WRem1 &1 ST SR J197 77| TN Ao Wi aa’
BT IUART IXD BRI DI 7T, S 37 URIEUT B figdl & IR Jaad! o—asd
& it § 2910 + 379 foral HaRy/feT SR T8 Ufieor & et & 4238 + 562 fawal
HARY/feA gam wxal ff | U =R & &9 gedel & fazawr ¥ Aeaficda, sy
ST 3R Sull il & die Aeted R fafay sia:framt I o | 59 YR, a5 &1 diF
AN (FFM) & T1Y 9gd Holgd IhRISTS Jese U T, St g=iar § & sifie aoq

o= I B i A 8T 5

IS4, F3MHT TS 3@, (2024). <A g ¥ udT Iadl ¢ for Igfer SmeR, yafa
3R 3R UIve Il BI gfef Ve UGRH Pl dgaR a1 H Agayuf YA Ay 813 4
Fad il AR ARUREY Bt Repadt o) 3G d1 § AeH ad 8, dfch UGS
T 3R 3P WY &f gL I8 | off Tgres gid €, St 1t oy UeRi @t o
YN 31 9T1d S & ol 7@yl HRS & | UR&GedT: I8 HHT ST § o Uek[ aRie
i & ATa1-fodr R Uik aHd € 7 dqferd omer, fFafiid s 8ik iive dwl &
T o faanfedl & Wd UexH, IRINSG W 3R HIGHTHS Tad $I 9gaR a1
o HgdyUl NG odl g1 59 MY U &1 Ie-7 Ufaeuell &R g & Wd U= &l
SER S H Iford Uivur, gafe R 3R UiNe del & g & YT & dey o
ATT-Oar 3R Uferep! Bt YRUMaT 3R TagRT T IR0 BT g1 MY U & IL:
gfogeff R Tl & T TR Bl 98k a9 H Uferd N0l & Hed B YR &
THT BT, Sl R AFURET &t Repad R Fafid HieH iR W uaidf & aR
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I, HrafeRae, Hie’aH) & UG &I faxawor &r fearfeal & IfiRe 8k
YIGTHS Aga B a-TE 3G 8 T IR (g, fasim) o1 YT 1 FeRo &

fous, §999 3R g, foiml (2023) 9= & forw favw qo-iat fRemr sk aRyep
UR1efor faftrr a1 UfRIE0T & gUTd B S8R a1 SR Wd dlel &1 ge-1si & HH
B BT YR &1 8Tl & a8 &, A9 § Rt TR UfRieror e o1 aoht J e
BT | Il o ForT k1ot RIS TfRieror garsft &1 a0y W oradl & R HR Jhdl
g1 U MY T H, 50 Hiex FeXwTs 3R 50 HieR SRe e & Jadbic! Pl (HURor faar
7| 3 3fips! & HIemH T a1 UeRiH IR SRIGH & UHId T AT fazayr faar
T 39 S B fazayur fy T A H 18 S SR fHRIR ORI A 3| 39 MY
93 #, 18 UfauIfir &1 urifites iR oo gt & fqurfora fosan mar o1 57 augl o
RIDT DT IR Aferdl o TR, SRR H, dH® AR WRERd| al HeH & Ja-ad
3T & §1, TS 3R 1T RT! & YA H 3HifRrd urR g

ST Mo, TSN TS 3| (2022) TR | — RTh! b URIEU ST F 3THIR
TR fdd TR & Ag@yul et AT ST 81 3P SO, TRURS oR1ehb! URIE0 TR
31y SR feam ST &, off 9 U § Yg-IRIad S WR dfad aidl ¢ | THER | — T8
$RU 3 fF 3T sieggd H U afyd gHien 3t 13 8 NPT 3520 URURG aR1eb!
TR0 BT IRT @A U, fad TR0 BT JMAA B aTdd aRTh! RN HRIHH &
TUTA! BT fadIh- BT gl PRISMA HYF &I &9H H I¥d gT, 39 1% g (WOS)
STIaY &1 ITINT 2017 3R 2022 & S YHIRG adl &1 Wil & fod fpar w1 oa
387 TG &1 UgdM &1 1T, o ¥ 9t AFES! &1 I IR & dIe, 19 DI I T
& =0 B AT T4 AW & 916, I8 Ul 41 foh HRishH H Mfad 9gM ardd Sl ol
AT BA Y T-AHH G B RIDH! UG R GHRIAD THIG TS Ihdl 5, fored
o JRT 3R T IaHdb e § YR gial g

fF|, 9 97 Te 3@, (2020).3 UH IA-digal Al WA ¢ ford ol 3= WiR HI
WIAF 3R TIRITS &HAT I MaAHd gl ¢l gTdid A7 Wadifar & Iwd
TR & o 33T O A g, dft 39! Aed ol T ke @ =1fta T8t 3
T gHieT BT ILT Tifecd JHIET P SMUR TR AT TYTie! & U™ 3R RPpasl &
IR TR & fou dwor e T vem s 31 Redfes Rag sk er-
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TAIFIRMT (PRISMA) & forg gxidter Raifén simgen # fau mu fmnfad=r &1 ure &rd
8C, 80 (A9 Scle¥ (Pubmed, Web of Science, Wiley Online Library, ACS
Publications 3R SciFinder) &1 JUANT Hb a9 T DIl AHAR W, TH LT
gfaaIfar # 2000 Hiex & B W 6-8 e &1 I=-digar arar S M gial g
AW & T Mawasd Sl AuR[El § SUfed 8o gRI YaH &1 ol g, S
FEERST I U Bid €| SO, AT Tyelle 3u= Ufefor & digd, 3afer 3ik UeR
& MYR R YA FHEIIZSC Ja P o1 &1 Tohd gl

ST foranfafer

el H 1o Mes-tys Nod fEars sio=man smem, e sifeciea wmwidy srdc
DI 31ge 3R Npad! Uideq & siferefea Iaeyue™ & Ay fiemar sewm, arfes e &t
WREHY T YR 7 Yo 3R Repast Wesht o1 YfirewT St i &1 off &b | 8-12 W
& WIS AT TR & 916 BT & gedld & 7Y & forg -0 3R URe-oxe
TFURT e dRlehT SIAATA fhaT ST | A Y 30-50 DITAICied Rae, fore! 39 15-
25 I g, 3 Ar-adl U i1 e § qdfyg Jufeht & ST AT Seem | sqarg Sl
7-f37 & S5t Rapld, BI5eRH AR, Wil a3k W esizvs WHhiHy ¢ o
eTere R Tre SR UsdRy SRHe & WY g fhar S|

gy fewrg
T Wl § NP & WBHY R Lads Jfexq AR Rbasl $ed¥; & SRR Bl
Rrcifes a&id ¥ Sied & ot e taauided W-Sw SR Uike-¢xe R fewg &1
ST o S| et & &, wifiéRitey & Hivgl REAY ddd, S3¢ U,
gIo¥H Wy, Hig Bt HIferet 3R Reavart Waew &1 e a1 & e Igag 3a
Shgl fohdl ST |

TYA T 99+

WSt H T 30-50 HIfAITefed aRTe =Mida 81, foH 15 F 25 T & T3 3R Afgar
a1 817, oI g U RafiT Uorett oiR wicy i+ Sxdiegm™ ¥ fern smam|
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ST TIE IUHIT

T3 a8 W ST SHGI B & U P ¢ DI SIAAT [T ST
o UINU ik
o TEX Helih
o Road sure

Set fazawor

ST [T T ST HT TR Sifecfed ik wiferefed, aMl aviep! ¥ favar ST difes
2T & IR BT R RE ¥ i+ a1 ol I | Hifecfea Ser, s ey &
T, eI A1, BIEovH ! fUfT 3R Rapadt Efgdher wnfia €, &1 wfaiR <9
@I 44U T g & g M 3R WS Sfawme o ffepfpa whefeaw &1 swamm
DR T SIET |

e fazayur

g T RIH! &b UGRH IR UV SR Rpas! I0Hfadl & THIE $i Sird H & g
U fhU TN ST FT fa=avur 3R e Udd &-dl ¢ | I8 Sel fafid Jqredi & Arend 9
oA A T o1, O eMER i, UeR Wi ok Readt geaie- faftal
A §: I8 GUg U Wd g5aU HGH & HAFgaT J Ugd 3R 91, G IHY
foba T |

ufayriral & qufare sifee

o | e gfauiial @ g faRivarstt &1 ogd &+ & fore aufras
ifegen! o1 I9anT fopar a1 S Tafia dRie! &1 31y, fofiT faaRor ok uflkieror srgya
M & | 39 31eqg | Hot 40 Hfaeaelf oRrest 3w fera|
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arfereT 1: yfaufiral &) s=ifersta fagiuand (N = 40)

W ot | g (N) | Ufa=rd (%)
g Tt 15-18 aY 14 35%
19-22 9 16 40%
23-25 a9 10 25%
feim 03y 24 60%

Afga 16 40%

OTRN&1 3[gHa | 2-4 9 12 30%
5-7 94 18 45%
8+ dy 10 25%

et 1 7 39 S | Tfia ufauifi & SR Mwrsd Udd &1 7S & | I8
Wy g o YT RIP (40%) 19-22 TY & 3 ¥ & U, YD dIG 15-18 TN & Juft H
35% 3R 23-25 a¥ & g | 25% Ufaurht &1 ug <=ifdr | {5 siferesi=r ufqumtt srot
famm SR ufeeuel &1 @ oy & | i faarur & o & gew ufqwfiat ot T
T H 60% off, STafes afgar ufauifa & W= 40% | a8 39 e | gy oRi!
& $6 IS Ul &1 g=iiar 81 ¢HT & Srgya & Amd B, Fa Wral gfquifit
(45%) & UM 5-7 WA BT <1 3IHT T, FoR™ U Il § & I8 U qed sfqHd
el g UT| SP SATTA, 30% ARTDh! &b U 2-4 I PT ST T, TS 25% & ™
8 T ¥ 1T &1 1 off: ST udl I § fb 39 Igg ® Hegw 3R 9gd WeT Sy,
3 IRE & Tyelle T A1 T8 Jud I, o1 iR ST & srgHa &1 Ue gferd firsor
2, O 3] TRIP! F YT TR AT 3R Repadt @t 0l & THTat o7 fazawor 7 &
foTe Iuge ST B
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Tyur 94 $1 fazawor

g SFHNT TXIAY HRIHH I Ugd 3R F1¢ B RI! & GIv0] Ja o fa=a0r oI Igd
HA1 21 39 ST B Yo, Apgfeue R 3R greew ot fRufa nfera 81

arfereT 2: sivTd f e Fat Ve (udierur-yd vd udiefur-ugre)

g AT (keal) aq® fage
0-ee 2200 180
JRe-ox 2650 210

SR & T2 Al T RIb! &, THEAT HIFH J Ugd 3R 91 &, 3Md e Har!
I & Ja1 @ 718 g1 Wi-0% H S gd haRt ¥a 2200 keal YT, S URe-2xe AR0T
H FGHR 2650 keal B TT| T YU & 3MER a1 H Uh Hedqul JUR & G=idl
gl ARl B WUd | I8 9GS, TWEY & GRM UM $I T8 AN G0 ol &
JER UTeH & qRid g1 Tuelel, faRiy U I 1! & e, vafe sar! &1 397 sfdd

AYD g, Filfh g ITh! Foll Bl FRexdl, TR Bt digdl 3R IRR Bt Rpast

@l B) Bt ufhanait § Tgrie gid &1 AP fa=e (Standard deviation) & 4t aiS

gfe 3T T2 8, S AT 3MER e H $ fsal &7 Yobd <l §; aRAfad Siia bl
oRfRufaal & Tt firsrar sriféra & 81t 81 $ot fames, I uikomy 98 axifd € & 39

SWAY HAHH 7 RIB! B! SHoll U HA DI &HdT H Jhadyde JUR fhar g, oy

I TeRH IR Rpad) emar § YoRiE® Ii g3 2
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UG =R} &1 fazawor
aRTH! ye=H (dv I fazeon
arfereeT 3: M- 3R Ue -3 AU e15H (AP S H)

TRieor gt | Wl-3%e e | UiNe-<¥e Wi | Wi iR | t-HH | p-uH

50m 32.50 30.20 2.30 4.21 | 0.001
100m 70.40 66.10 4.30 4.85 | 0.000
400m 310.20 295.60 14.60 5.12 | 0.000

et 3 T $exARM UM & ST oR1dt & U&H 8 W JUR faars a1 g1 <=1 gial
(50m, 100m, 3fR 400m) & o0 3fd @Y ergd, -3 &t gaT # URe-xe § HIwt
& B AT, ST 91 88 T SR g&rdl ®l <=l 8 1 I 98T YR 400m gde § < T,
o uar =oar § f Ie=ifag-snuiid vex= & g awor iR Reat
Yot ¥ siftres @ i it gfal & forg oM foh 7Y -1 S § 8IR p-AH
0.05 Y HH g, Sl 39 a1 ! ¥ & § b T YuR Tifegeia U § Aegayul |1 I8
i § fb $eRaxE U &1 Rl & UeRH R T I yuE g1l 3fd
PlalgIgsc Jad, RS, 3R Repadt & a8 SN fr i 3R aferg Repadt 3 Jyaa:
UeRF & GRE YHH & FH T34 3R ol $ dgak IuaiT & dne faan oo
firemes, ukomy o8 3fd § & awnfe wu @ Faifsa aivor ek Readt ot
gfereuef cR1apt & TRUTH! & HTH! ge dd dgar &1 Al & |
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g1 UeRI faxawor
aTferepT 4: M- 3R Uive -3 A= udheor ufvoma
W M | URedx | 1A | t- p-
g e ¥ | HH | UM
eI BT IHT | 18.50 22.30 380 | 4.67 | 0.000
(BEC)
ARE TS BWicH | 7.20 5.80 140 | 395 | 0.002
WHR

TSIRY MBI & Tdo 9d1d € [ $exaeH NS & §1¢ 390 ST YUR gafl g
3T TsdNY ersH -3 # 18.50 fiFe ¥ ggar URe-exe | 22.30 fide g mar, &t
IR WIS & 3R WK1 B feardr 81 39 sramar, Ruics f8ic TR &8 81 T,
Sl SedR RBIAY BT Yobd §, Fifs HH dog B AAAS & HH YHH 3R Bic & o
IR RBART | t-9¢g HIW! TTGT §, 3R p-dg 0.05 T HH g, SNl ARHAD T Agd B! Gy
I | 71 GURI &1 99 HrefelRge & Fgl Yad dI a1 off Javdl &, S dd 909G d®
IJa arell Ufdefadt & SRM TSl a9 3@ | 3gH YfHeT fAuTdr 81 S9% 3rd,
fYepast ot Yurifaar SR for gft fiq ok ufdea Reprast Iwm, 7 e IR g
® IR ST 8 3R YHH & G & 4 fHar 1 ds I IR R 9d1d & b
Q90T 3R Rpast TcaE &1 -1 SRR R1b! 7 Wifgd 3R TARISS, ST dve
FI TSIRY B! FIdT 8, 99 3 od IHY dh 3R IR-IR JIeT digdT ard YarE &
R off 30" WBIHY & WR &I §1¢ 79 UTd & |

frpadt =_) &1 fazauor

g YT 8WaY HRIFH ¥ Ugd 3R aI #, Hig &1 o, arqultel § g 8k
Rt T St ufharsil afed, Revaxi-Taeh =@Ri &1 fawav o gd axar g
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dTfereT 5: i 1 3raftr (vel #) @t ga-r - it 3R e e

e | Ui | SD | HIH IR | t-HIH | p-UH

¢ 62 |08

Ue-eE | 75 |06 13 6.45 | 0.001

SWR & 75 AIMTsT & SR U & 91G dRId! & 34d g BT 3afy ¥ Wy JUR
fearg <ar g1 ofa g 31 oafty -2k & 6.2 9¢ § dga URe-¢xe § 7.5 He g1 TS,
forar) ot greran § for ufaunfiat 3 sremgs &t srafd & SR OF &1 wrel Jgads eed
TATE | 1.3 T BT 3 3R T BTH! T8I FIaRt oI <=MiaT g, S Gyeiiel &t Repast
& o 9gd TR 81 6.45 BT HaAPacs t-HH 3R 0.001 HT p-HH I hd od & b
I8 GUR WiRAS T ¥4 ¥ AEaqUl ¢ | T UdT Iad & fob Repas! & forg a1 18 o
TeIdId &1 UfHTAET 3 SRRER aier 3 ure foar, fod 7-9 € &t g R AR fear
T T | AUTRET St AREd, S Sgad 3R $d e 9gaR UeRi & [og T
e 9gd o 81 3UfeIY, A TS 39 o1 &1 gfY FRd § [ i it safy H gugUR A
Repadt o IgaR §H H 3189 YfHepT TS 3R RTp! & U= & ol R YHRIHS
3RR ST

eIt 6: i 1 ura & il B AT -1t 3R Ui ¢

T e | SD | HIA 3R | t-UH | p-UH

- 58 | 1.1

URe-e | 79 |09 2.1 7.12 | 0.000

dIfereT 6 H g%aY I Ugd 3R a1g H i & Ul & WR &I ga- TKd $i TS |
Hig P U F1 YT WR W A 58 J FeHR URe-ex A 7.9 | T, o
gt & fiq @ Torad # Sie-a YUR ST ST g1 2.1 3i! & 37 3R T&
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TE@yUl YHRIAD FGdld Bl SR HAT gl 7.12 & t-HH 3R 0.000 HT p-AH 59
o1 B! g B & b U8 GUR Fifea w0 Sicafiies Ayl g1 fig Bt quraw A
YUR I8 Tohd <dl © fob Tfanfil =1 eifiies Medt ol sIRmer® g &1 srua o,
S gvar Readt iR IRIN® HEf & N saxgs 81 gy srisH, fored 3fd
THg-FYRo, ¥ # St iR Wid Readl sna wfia 2, 7 I4ad: 39 gurl d
e fear i @ S8R TUIGHT 7 Had YHH B HH B §, deh WG 3R
TIAERTdT & SR T, Solf & WR IR Je2H § Hf R &=t 1 ora:, T Fsepd
&=1Ta § fos g &t Turash Repadt oIk wuafe s vesiF &1 96 8 Ue U9 SRS g

e

Tg 3T 39 fspd R ugaar © & soafyd qivor $iR Repast Yoot &1 aRiept &
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