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(Malayalam: Language technology)

Sayahna Foundation

Sayahna digital edition, first published in 2022.
Copyright © 2022, Sayahna Foundation

These electronic versions are released under the provisions of Creative Commons
Attribution By Share Alike license for free download and usage.

The electronic versions were generated from sources marked up in KIiX in a computer
running GNU/LINUX operating system. PDF was typeset using X{IX from TiXLive
2021. The XML version was generated by LuaTX from the same KTEX sources. The
HTML version has been generated from XML sources with XSLT using Saxon Home
Edition in combination with a specially written XsLT stylesheet.

The base font used was traditional script of rR1T Rachana, contributed by KH Hussain, et
al. and maintained by Rachana Institute of Typography. The font used for Latin script
was Linux Libertine developed by Philipp H. Poll.

The graphic materials have been optimized for better usability of the end user
consistent with quality to meet the requirements of these digital editions.

Cover (top): Polonnaruwa Velaikkara Slab Inscription, a Tamil inscription (1055-1110)
in Sri Lanka. It is Vattezhuttu script (Tamil) with Grantha script for Sanskrit words, as
was a common style historically. A photograph (2013) by Ji-Elle.

(bottom) A form for printing a suffragette pamphlet from Beamish Museum, County
Durham, England (2014). A photograph by Cory Doctorow, London.

Both the images have been taken from Wikimedia Foundation and are gratefully
acknowledged.
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eflaflajmiaidlatioemale @aGlAN®A3 alyda Mo
eM®EISM s)m%m']g'l@go

VIRIoUdo

2203 Moo WmAellalled Mle al@lemails] neliwogeila il
eenlsInld eenieilQo 2Q0 @N.4JSlas @aleNs] @00 o] @REHUOEBRBIGEI
904) SISIOD 1971-621 il fla IBlaygemaje DSAMSS @R alSIVIRI M0
QEBBZo HO06Mo alleeISimnge AINNDIGIEM@AOW. 2022-T3 OGMD
ella lofleely) ala:algoo @l@la) ¢ald®:008 alltnzeno@ aldleyosm M3
63Wo almldlesa.  Alla:aUls) &M BIaUITVICE:GIHMQYHSQo
MAINORLINEEBZHS Qo alURIOMEIOMI@3 @Il LEmIMGRM O
0o BIaHITVICB:DNDHMRo Lilailaidlayesmenails| @ReLI@eOm 0l
5] N120REIEBROW OllBUIMEHITMVHERDS B@ OlVdLRIMe MSTD @
WOETTY DD GRIAINOINAG LldHYo.

al@20cLYAEEBEIE3 QI Aila ila IGlajEamM OGO, @R APGSIHM HMQIW] Dal
BQIUEBHQo QIOVMHHIB ORIV AMANILIVEBH Qo H21Q af)MNIETT EDO
MON@.  QEMIBHHIAW alaITA ALIRYRMIMAOV] @RWIB:AlENNAISHQo
90 16QIWHNOISHQo H2IQPEMIFES] @RSITNIm ellalldslas m3ge AITGED
GQINEMEIT QEMIBGHHIUY BHMIGIVIBHOTINMD @MUl EMGHWQo,
QAUBIDAN aI@loHI6EBU3 QEMIEHNIW algldr@3 MUN0Mo allSleBd:Qo 6l
GQETR @RYAIWIOIAETS.  @PRLNOMaldHo, MENUE AYHSBAN OVBSHN0 ol
HAUSHIMNBB HFIQ) MoUHAISDo DalERINGHHUI® GHOMMDAIW] MIQHQo
DBBSHOOTM HDQYLSIO® MePAlEHIM. Allmyilendm. mlelnlleyss ava
0fGAIRMUBH HFWIO® QAIBD:Qo 6 alQo.

QEMIEHNIW @RoWld:Ala] 0e1wIgellall algle:@lcd @Iaudlee! quio
68303, QETRMEBBUE, NRIWIS @PHNEERU3, ElaMEBRU3 (&,0@8, @0, BN, 0)
eMR06M, ®SEIEIAI), pﬂ%lﬁ;(ﬁ, 1971-@3 al@loUdla) Allail MIBe3udlyjmS o088
VI 2laMEBRU3 ag)aMIQUQ MM (@Jald00 G060 GDIMo GRHUEIBGo (enil
(3EOa00 (0D4E), “o@0” (0D5F) “e0”-@s @rEy@als, “,” (0D3A) ag)am @ROM
o (half g), @serloal) quNomos o Slafigens: 896 EROUCCBTIM. GHOUAI®



LOWIAM ANDEETBAUTS 2

MOIMAOJoe alSle0@ D0 ossIVlIgeNE. @RI Mg AUBOMIMB QeTlEssn0
W’ S6NBEIVIBHIOTII0 BO@ED HFlQRHQESS. DD @RSINOOM GRAHUOEBUD
Da16WIUTla] RIHDIR|BS 0Q DFHHUVEIBUI MBmilen08 QI GHEEMMIWNEEBRUI
@ allg@s@mm. QEmIesnI’ AllallMEWEBHBEIe MHAN DD NIBY
GBI @RAILIMIla ORI &HFHHOERUS Do ICWOISMINIIMD M@HM0. Qe
GHNIW algldI@3 M0Qo AUGBEOMENE AlMIWIE)88 B@ MIQQJe MEA|IPHOT)
Eflaflai@loyosm WIBCGUOMITE el  GRDOH:INGE @) alBRalCWIUTlHsm
@3 @OAVICWYAETT.

DG PEHOM alBladoo afHAMB:IEje @OOWIG MEYHS BIaHITVLGA
BMeOOm MURWIMEsenMm H@®MIM alg.  dlenlldd  eJImeyomlees
QEMIGHNIW QAOITLA o lADSTBIN B@B  OalEWISMINIM TVAWEIla e
(definitive script), a1@lay@ly) allecisimellalewo (reformed script), @oeoe)
@108 DOI Mo ABODMEHIE)0 (JEDMYE: BNV IIOOMIEEID @AIOAUMHS @ILIMY
DMAVA] 5] HOOHEVNGID Da IGWIUTHHINE B MSTYOJo MVABHHIG WIBEZUo
A@BM@IMm peaud aflemin mleaielel 3o Glolwoesma aulle:dlesano’
@R @RAILIMIl )88 Alla lAVEMIW. DaICWIWIEHEMHAMD NI@o. M@IE3 M
aw AN QLG HOETRDY ‘ate@eilall’ s d®mQo©l ailglessalsam quaweiail
@ROEIENT al@lai@ly] Alladl ag)an® ALle:E0mI0] H@EeETMNSHB Ellaflav
FAVOTIHG B@ WMo AI@AIEND af)TNMH@). AT TVIMQAD) GaNIENFHBOW
£18y00Wg8s .21, oo, @peredl, ag) o, M6rR@), WOIR@), almm, MYV,
62R0W @SRl MVAWEafl MVERIWEBBBIEM. B3:0BOM]d:, EMIBSI NLIVIB
Gal0LIBS o l@layi@le] ella lrvemieEBge allalomiwi@d eigynosmd.

@G IU3 DG P9HO AllailnIBlatde HHIENE af)aMIENY TVAEHIG DEG
WesmMm@? neIwIgeila 101e3 Aels:nI® nIQEBUE AUBOTNICINDEGHIEN’
MVABHHIB @RYWaOlEBND:

1. eflaflrvemi MEmmIMISHU3 O/ DDEIBBUBHEE A lGlny@lal @alqje NI
#loeldo avawellaile aulle:dls] mleiailpel efla lrvemiIeasudas’ o)
(][} oJ(Dﬂo“_J DODHEMHAMMIGEMI?

2. @RI M MIdmlesmm eilallrveIWeEBUE af)elde aJ@IW MIBE3UER]
000 BRYBHEMOAINIGEMI?

3. @REBOM 621PHLIBITE BT ®:QBOMIBEMI?

mmes aquacoeld @4isl/ DAFBHMG/ @RI AROITVIVANID’
aleImEOmILNmMI 0eII8 ellailailmidaue Mses8M®.  allel @Ry,
@Jrlelle0emeaBge, Wllges @IMoWe@e avawelladl allgmsaemoud al
BOAIQo @JMVIRUlB6MUILINRUB alBlaii@lsy] eila lwoem Dalcorilesmo.
al@EBBU3 TVOEWEAI o lGlUALIE®I ARPYW alfl MOOWIEIBS TLE:ENIENT Dal
CIWlHBIND, RMQWo al@0o TVAGILIGHALIWIB AIBIM:Qo aJBETRROQ0
auaelal @y DalcIUlesmM®. HNICOMIE3, @ JAVIEUlG:06MBRU3Hs)



3 eflaflajMzai@lagiosmaje @AlaleM aloaime el eaigloilgleg.

SO B Oaf)dh@aljo BHIETMIMIANLL  EBHISIHNMBHFIEMI BUORIGHHHEM
B9IBMO QAUGBIENI@BOS VBN Qo @RoUIBG:000) @RMERAINSBAN DD al@
6BBOBIMo MHAN BRAUMBOS B DG lBHIBNHIMo GaldB:ATIEL @REBOM 6)al
6QENElAINMI®@E GMEIBSENE] QUMD TLIMICTHIE: NIIELIMWIETD @JWIM EHOO
6Mo. DBa]IUd MVBBHIAB MIBERUBEBM Bl aflel A l@EBUB allans@aN @M
@REBOMMOMM MVld:@2]DEA1IOLIYNE. @REAJIUd TVBBHIB MIBERUD MS
afle1ns90m @RAIGEE TOMICTIBENIROQTRIGIE, alOBHU NQ o l@6EBU3
@RAIMeS Mlelnieeal el lremIWEBU3 OGaldHla] aJOll@ MIBEZU00 MSafleln
B8 af) EMIMMATIEL  &006Mo @RAIB MVeGAIBMoe MSTMIND’ AUIWMEHI
GISIENT, AUOWMBENIBHE @RYEMH;ITI MVoBAUBM(JYQo DLIMIMo.

O@IAl2|0IGWENE 500%, TVAHHIB GOAIMSITS af)eEBOMQSs Allailgno
9a16WIUTlHNMOAM DO@ED TVBHHIBIM WlaYBGaHlHHIMINYHQBS )M
@060, MBI @RSIGIeflonod Wynla@d alRVlesIneINd 2IGl@oe VI
Alosm. 1971-021 ellail al@layoms [1] MIwe MSaflenom eslsmmiglas
M @A), @RAMHOD alBlayoROI@3 MM MEadUd allemMIg Galdae:Qo
©.21M @RGHOGAE MIBGE3WDla] Alall@Gaiomlcaly), o/ DDHHOVEBBBOS HOQYONI
Slod, o lBA1EROHQo 6219 af) D GHAM EAENE HOSIAUMT. o lG8eHILIgD’
DGalAH G008 GAINE] 0 JOINW alBlaUIQ6BBUZ nf)ailad MIBEFUTIBBAM af)INMI
6N @RAIGUDAHIBBOMN MoUdWo.
avaEeilail aidlaydepaod] calmezan ool
2J®26M 1971-61 ellailaiGlayoce.  @R®
Qelo afl3ePve, alo0allmydvs, @RS
)M COEIEIGEI03 DMBIW G@RYUIVBRY]
Qo @RAKOINNQ. allaBilenQ)MGIlale]ond
6M. @R HHSaIHO0QCIHM @RHNIYTIIIN NI@RIW] BOHS WIQOMOCHEI
3 anrININY Afl31OBIY, (JTVIWM EAILIGUE EGMEIg MVIAVIAIE: o flawm
68BU3. SHAW @R allAMEO GRS ne@romhenge)zﬁ)oa@@m%qn@omﬂgom“
CMIMIMD. af)ADOGHINETRBIMIM BT BUIBOTIME:0 MY MIRIMIQOMEMOR
o’ wolesam o/ DVHIOEEBFNS alBlayf@la] @alo 9GaldMl 5] MaWeilall@alo
Ql§0a IBHAIGOHANT D0 |IsTH. HDAUNORESS f)5l0 LllallaiGlay006E8. 221w
8OO MVeNINWI4lSEOMIBe @REMI aIVIRWEAIS BT TVIARIGIE: FGEMMAI
6m.  ale@elailoiej aldladdly) ellaidleje H® MG MSGHAIGAN LS
alldle (DDOlss &k 8@ AT alemuyemlad Mlmas allall@ qvueseel
all@ond Aaaleigs 2l@OmIGE) HaM ALIVISe af) MO ISIN @RAAINALYY
eflafla16layBOmIEH U3 DOMENIEI0Moe aBHYSEOIN DTIWIS:.

9/ DD 2llaMEBBOS @0101% DeImIFEDMM@IN0 $HIEMAIW] alel al@a)
Hglef alaisHlosm’ allzypdadleges eilaleoencend. qva@aleil lolod
g0 EMF MIEEEBRZG. Aflaflw AUBEMMEBBEBIS BalGIBEMIOUS o JOIQ @RHUO
@B 1061300, @REEBOM Lllaldh80S af)efRo &SN, @R al0MEI0 AIGEL
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§ 83
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VIV aNDEENBAUS 4

aflesam o) M@IET’ @RYEHHUA OO MF130Mo. DI@AYDE], IV @RAHO (Bl
BB3U3BE MVI@aI\AILIDOTHDH 06N QllBLHPAMAHSIT3 @R)YUOWHBLAENBIHE3
a0 af)aD @SGANBAe DMNWIBBMNVENG. &BSM@ A IGBIGUOIW] 2003 @R AIOREER
glod aielle eemilel ag)mo &:6moaJaM@I6MD:

o

ngU

1971-6&l ellaflaidlayoamoe all3{EPIVENAILIHNW LIDGHNHIAE] MSOIWED
el B8Y6EPUIIG: BaH DRIVISMNINJEMIIUE TVAHHIG CAIGUE TYaHl
BN D ICWIUIIARAN 2f)LTWa IdhEMAIW OHSATHHOQOIN ldlail]
20lHSERH: af)MN@IVI@BATD Lld:Hyo. BVEBYPUIIE: GOIG:U3 MIGIHHI3
0950106093 9a16IUTHBEMINE DO@o MVINOANBBI® Lllalldlo
VBN al@loy@lyl eilafl. @D alldyepIVOIEl HHGHOHVLOTIE)
9a16ISlHHBHMAT al@lagi@sm qualdles MlBe3uwNJ DMl MD.

. QITRHBIV MOWAIllIQaIcWIUTla] af)g@mo ANWM®o MSANEA]D

9000 MO Aflall-aloMEIEEBUE 1971 AM@ aJO®IWV] HalHFam
2SHRISOMMEL  TVaEEilalQes pEeMm TVVE:NICYOMIGE MIL|AILID
OMOIBOSQo @ JSIV0IRIGUEHE GRI0aO @R afl03 ag)elPo B:0.2] QIEMIERY
£10EOIG3 HEINOAILAIBHSQo @R)WaNaJBOMIENIW] denzailsly selo
O HI06MEEBBIVI@BM Lilafl-al0MEIOEBUI.

. DLIVIVCOMENIUB o IPHHABS MIPHS TVEOIBORIHUHBIW @ISl

SHMWDNEje HOEIBIE) DRIWISHTMEAINL! O/ ODEIVEEBUS QILETERM
68BGBIS Gal@HBEMINUG A JOIW @RAHUO ((BaleBBUd DNBINIMD. 2JAIHS Gald
o788 al@o H06md:.

3.1. QRIVWISOIGE DEHIBo CalBHBEMIIU @RMMYNOW MIL) MOOTIEID
610’ QUETERMEBBUZ MOQUND — &, 2, 6110, @

3.2. @AlFIE3 MIQIMNDo aFMINE DD CaIHLIWITM — &, Jr, G|, GH

3.3. DRIYIBo: DIV — &, a), M), (@B

3.4. ®Al$: ODB:I — T, G, HIT, CH

2l@o 1: @AIFHLI ©/ODHIVEBRUB AUFTERMEBBERINSIa o BalTEMIIUB.

of M@ g em O ®m™ o @ @ B/ A ¢ 12} Q
& el b @ G Hm U W W ® @ @ W e m
chu nju tu Nu thu nu pu nu yu ru u vu zu Lu Ru
o M g M B M o B Y @ § & ¢ 12} Q
G Gl b «Om ST BT 4 @ W b Qr @ a @b 0T
nu pU w w L RU

chu nju tU NU thu rU w

3.5 OOAIBIT OHHIV@aleBRud — 50, T, €20, O
3.6 OORID ODHIVo — 57°, WI°, &F°, d7°, ET°
3.7 0D RUDEIPLIEN. ©/9D af)aM MVIEESe ONFRMEBRo Gald

Bs : 83
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all@o 3: @alY’ Mg AVBHHIAB 26-02-2022-@ 2 J0O]S0M2] 8@ QllgomIECIH MYladEaHIS:.

Qasirsmenr Quoflsorm sLhaammuilse Qurgridast utiamasans s SULESSIULHSTET GlpTe: Her YRS saiHasT mED Hame
Hapédest peLQubmg. G (26.02.2022) Qumner Qesitensr wIHeTT & Sl HEmmiaTer LrsT UTSCEHT STILGSESET LoTeuuTau S6ir
usmmuilsngeni @lensSE) HLemd 6. srymemorer QUTE) wéseT umfenauii H st sefldgs.

M8 DM Llla l@alEBESOS af)ffRo aB@IENE B0 @O
o, @alslean eoelEleen ellalleooomlnn @J@e Balevsl
2MOila] ;oemanle). ®allY’ MG MVABHHIG 26-02-2022-T@3 o JOBa
saflyl 8@ allg.mieomnnd qfladeauds al@o 3-@3 &emo [2].
9/ DD HHIVBBURBAET MMD(@Balo MINHMMWIM OaleIWlaldlesmM®’
)M &06Mo.

all@o 4: dO@EIBIOLI BTG 0 I@®OVBOMI@ Blags qldeauds:

S00Q, SrgRend: &r @8 G SOFE0D. $IT D08 959805
OB SDEIDBITW. A HITEITE 2 ED) LI I, ST
STHRIEEOT TPTYED ITTeash Sy, SEDE TobHom wod
e580S Do Rl o Saceo. ANBerS &b 081G Dovd TOFonod.
) &t SEeE POVEISB S H5¢8 Tahor $0¢38 W) cho.

QINFHBIV] DaIeIWlGIN @ISIEWIRIYHSQo  MIGIWVOTIOG
Qo aldldl@leud MIYHS  ARAUO@BIEBRBHS  Qlld:0MVOWIGE  MIBHRIVS
WMo 6.21JOWIgTE.  EMBAIRD:UWBER.  EHITMVHUWBHE alFlVOL)
MIIVAOJe MIFIEWILIYo BRWOGHIENIEN MINOS @RGHHUDEBU QYOMIL,
@)/ @AELYCMIR D] TVlE:BlalDo. O/ DDBHIVBBUBHE (@JEDN M 2llaMo @R
Allamilenoam@nag, Mulle:AleNICMDIHM H0B6Mo GRANHOD af) EADa Ik
EMEBBHOS DD o IAIGIWI:o.

) T |HEEMEBBSOS aldll@] aflamlg’ Mo EMAEIST H6SATHH0QOIE3
oe1wIsellail MSqflenesnss @RNIVYRMEIWEAIIPIEM.  1971-081 @3y
al@layoo DD o JOIW af)ETWa lHEMOMINAG  aldldldlulal 8@eslnlQ
O@MI3 GalNEI@almmm. @R eilail@aleasud alldyEPAVEBIEMI af)¢
®IEMI Dal16IWlBO@OMMY Lilaflrvalaiges mlde3wnmeowls ealoek
@R® olelsnnaqlglel BEEMEMQ@IOMITE DEMBIVIGM  aldlzlmEoim



MUOWIAM ANDEEBAHUND 6

Qo @REJNIDEVHEVHQABS aB®IM0o Gal@ GalGMM GRAIHOGAIINHLIWIEND
af)Rl0 MVaH\@o af)aN AVLIRIMINIGIENAEMOMIONMW alladNILICOMINS Mo
0S 551303 £ilaflgdnnle @R®YLI al0OMERIONJ ERMEANSEMMHAMD. @GRAIHO
62021l flvndM aldlaydly) elaily) 20@en HAYHQSS )N TVAMEDI
OLITDD: Qo H21Q. MDD @I@BRIMo MSafleNSHV@IHG Foame MMV MO
GAISOSMO.

@34 IGlaHIe AUBOMIQ aB@IMo AlNHU3 BRSO GHILIHOMOMo MO
QOAMM GMIMATIIEL. @RAIWVITS 2lLIHMINBH 2JAINS GalGH3M0:

1. o’ QOBBHSOS GERAVYODI3 MVoQYEMIB00 @RHOINASHISOD Dol
GOIWNABH: af)MD BN DLIIHDWIWV o) MO al0WIo. DdhI
@0 af)0llDSHVWINHD DEaINHEHIEN @RONOSHWINDGD DCaldHle] @S
&@Hl. ‘@O, ‘@I af)am] aIB6BU ) @208 Beo Ao TVld:dlosd
Qo 91JAl908 AN B MVlGAlEBHQo §.21QAlesMM. ALAGRIMAV
@6Mo ‘GO af)dINETIWIL ‘GO af) AINWIGHEMo af)MIETD’
HIMOO MNWo. D a]BlHBINDEAIINL] af) DN MINOS RIaHUWIG3 aul
elenilud @RSIMNIMa]SO 9 4]GlORMMN QENIALM EIHUSEHS Al auil
&A0000 @saEloldleam. “but” aHang@ “cniS” ag)amal@losd:Q0
“put” ag)emMa@sl AIMAID “alsS” af)mo ADE9O® “als” af)ad a1
DlaBHQo 621QYAM AROITLNWIERIRY MIMOS VRIS BIaHIWINYLI

s mO(BOGTTé@(SéTBO?

2. EHBaDEMITIVOTIHEI MVoQYEMIHIVOOMSEBG 4] allvdle:alesmm 8o
o BaldBlo af). @YA. PIROILAUBI MIBE3Wa| AIMIVIG3 @0.ISlenHId
a@10eila 10168 @ 4)Sle |0l ] DOSHVAIBHE &EIIDIEG! af) MDD B:5ld:
68 all3)EHPVOMINORIN BI®IalmILHUB MBlaoleememom. el
@AUGBHOMo A lRIBa]0fo MIYOS HSldhUd @RYAGDEIBHHEMB NIDEUIG
HOMasMIPOD ERAIGITE MIMT ERB:QHWINT §).21QAND. MBS Ald:a)
80aHIBLYOA I @0, BIAHIWDINYDAINTo, HOUWIBAEM@o BIYQIUDYAIETT.
B2aHQo m)oqgasﬂqyo MeInQEDM @@ DAUBHS Al @JEONdo alOCW
eneleleeld. efladl ¢aloej L0@lWIW aldlaflesmmlnalwslod allcauwonilcd
®OTaleyss AlgPEmMAld:ge NEAIHUDTo DETBIRHIMSBH TVIRLIOHOS
819 oJBeRAOW @RS 5] HSQYBHWIETY 6 alQIND.

3. QJODNEERG] GalIR)B8 AIIGHEMYWMAEBRSIT al0sodlesam olalwlcd
QYO0 al0laflonI3 GRAHOEBBUI D@, LIPE] GOINAISOTI WeMo 1@l 4],
DEMEBBHOS @OV R0 @RAVAVAa] Yoo @Gl alSlafleonsmEm
M. @ROIM WAlEBEMINU3, 1971-0R1 ald@leyi@ly) ellail IO Gdeals
68303 @BR® IClaflBRaM @RELYYAIGEEIS 6al0Gl0T8 GRGIWIN dElQo.
Qoo alClaflandad @RELYA GBI TVOWa ldleriy @l@la) Galoed sl
QATBINDOGHIENGo, @MCIWIOM B@ 0flgdwe all3dmdle:eg auaweil



1

eflaflajMzai@lagiosmaje @AlaleM aloaime el eaigloilgleg.

allQes Me00WEOMINS VG eIre)] WIBGRWo a0l les®:Qo §.21QCMId
©0610’ DD 2 1I0MYOIHUB SSM@3 GOMNJGEFPAIBMD. af)(@ TVIGDMND:
M6 MIYSS @IaHIa I0Mo!

. alfl @RELYA IS (JEOE:la] ellafla IGlageeMOmind @3y G:0C3MR)Q0

eE1@3) EeNINAWIME af) g@IVIBIMND’ ‘alv®’ efla lRlenWI@an. a100a]
QBODIT BGlHUE HMANDo A IClABIN@o o JOI® eflaildlee. @0
@Gl al@o QANVIBBANAIG HIETMAN GRAHOBBE] ACMICAWIEIBBD.
ARVNOHHEMSHIM AUGBAN WIAlEM AWM UILIGEIHLIOHI o JTVHONSG
o QWM B&Sleu8 ale® elallegss @REMd.e YMABBUS QW]
CHNEMRMIV AUIRBMD. @JIBMASHOMSBS TVOUEAUB a Vo (He6nIsNIU3)
Galoglo AIBHO alPW eila lalesmd. ag)aMO@3 Hag)SI@ Q8 MGG @Sl
HOSB DLIVWIGo TVANIEAIWBlaflendad aldlaflesm@ quaweila loleneo.
QIBaHo BMIQo NLIWIBo lClABAM GHOBOMINE! 50 EldHo Afl3yEmAl
&WB dlasarum erElpaladlesm auamlELMG:W8 DAV MHQIT @I
au@flejo MVoLAdMEDAE].

. memomamuausdaaimun (knowledge economy)-wilecios e:dlasmea

an (@JUPailasam 2eIwI8 AVYeoomIad allmamommldarlmlQe 2emI
BMOM@IJOBMAOYo, BRYPOMIEI alRaflEinss AVENG:WNEAICHEMAOJ af)IDND
@0 MSHEBMVNE?  MRLYIBOWIGHBIV OHMIFIRIEMIHGHND O 1dGla]
BR3B MI@DIVNBHHGBD All3EPIVOTING LldiHe, MIOBYHS LETHIM
maafl@sm@@;gomﬂ QOIORIHNINS (@)l QR8s NIVEUIG:EUaUIHW Q1@
HOMSBNIMBB @RSITLNIMo D0 flEBMDNOWIBlEHEMo.  BIAUHWXo
TMVoMOROOM Qo QlldaUla] HB6TEIRISSRIN AVICH:OIHAIBRVYNOTIICRIYY)
08 H61G 2|GSHIMMEWIRIAIW OO OO HIQY & aIQAII @l
QERAIEINIMo ATB®LIAO0. (HDEANHWEBUBAR 2J0HR) BIHYOSQo
eflalQasQo LIS E:06M0)e TVIGH:TB:/ LEMIM ALELIBETRMEBI
S aJOo®alen (Tﬂ%!o allaIclmaneIcn 9801ES.

DaldH06MEEBGo allaMeaBg. ®EAlEISs ITWo

eflail a1@layooo msmﬂg@@@” 83@lonele allzRA@Ale:aes ellail-alomeoos ¢
0QIMOVI@BATIE! af)MD QAlBMo. AW alLi@o DERHMHOWIT TYaIMEWI
®S QElBRM@ &6MJo.  alBlafIOMING ARUGHIVMo af)Ealdfo DBRSHE
OlH3 WIQTB aldh@OM@, BEINI OCERI ald@n]dU8 DI@o GaleNElQI@
am, @0 4]S] @RHAIWYAIINO, TVAHHIG GOAIMBOSQo mﬂ@@,gosqpo M3l
Qo MyaHlEDLle LNGNIGSIVIVITBAN.  af)¢TDa IHOMEBBRSOS o IG1olG) 03
@OMIVIGBI Lilail aIGlafEEMOO® af)Gajdgo MWL BIMND. @RYEY aldl
a4EMOM@3 Afl3YEPIVETIIMe HEGHOHWELOINo aldlad@l] ellail 9alewoud]
2o@OOMY MI3e3ulafamo [1]. aamlge aldlay@ls) ellalQes alvmIceud
aflzpdodlees moleai) arllale@m@lnagd é0eeme amgylenaariel.
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®OgleWILI, MIBIWo, MHSLINAY; GalM, HNSAINOQE, da;cm%g(b ag)amial
2IaHWIHL! GRAHOBBSOS (BIOflEHITVo YO@ DaIERINGAOO QDO VI
(bl (mjoo.)‘lm”lgjlgang”. QI8O0QWId o AlAlNl® GROHHUOEBSEIC3 @RSIC|0d
aflal® 965.1H9H0Q01HM AIRAICAINHSWIEND. MDD DaldheMANINMG aldlal
ORIV af)SREEBSSS HSHSIT BYEBOMSHOIWe BOAUOEBHROS af)fiRo &
OGYETE @RYNAIUDYe AIAM, 1971-60R1 alG@led@eMOMINM (JWOM DEGFUYe @A
@RMIEM. BOEMEIH NLIISTNILIISEEMUIUE GOIG:US NGOV LT (B>
8001 RoHlERD Foyomdem. allBPERPIVOTIE) HOGHOWLOBTIEj OD aldl
oi@lg] ellafl 9a16WITlHHBH@AD al@lay@sm qualli MBEGUTlEsGQEMEIW.
alOBH @0 4/SI0@3 @RMAIG] ). M @IAlIMEMIGBEMINUE @RBYElla la IGlay
QMO GRAMHO BT (JAB al@o MVIIWIM] 2 lGBEANI ag)aM TVUdDWo H6NRI
QJIMENE. RBIHWIHL! BRAHUOEBROS af)SIROOMIB1oI88 00T al@BRU3HE
o [3]. @RAUOBBHOS af)efRo HORD QLlo CRIOWaflad calenE] @J
@lIBaHo 6 21LINNSIBMM @Gl @HWIG3 WEMINIW B:OAYETRIOITNDEB:IETT,
MV2TRIAH: FEANNEBHRBHNIUB 2l A I@EBHSHWE;IEJ MUIDWIM],] ALISH0
QIEMIRLI0EAIIGAT.

@By IGlaUOEMo BT MVIARIGIB: FEANNIAUIMBE (JWIM BIVEMESB
8lod B0 aldlaUdle LlailQes 9aleWIwe @RAISIVIGE @RAVNAIELMIEND.
@REMISES] MVABHHIB BRUMEIT3 D@ 36831 MITICHNEME, @REEBOM Ofl
@20IMo BaIPI@BM, aldloy@la] Eflail a100aJTVHEEBSHHYBY @R4IS] o JTY
&6BRSEILIOS, o I(@EBRBSHHNBE @RYM®IL]d (Jmilelle:esmesdleps avuadal
coaleIdhElRjo HSMES]. TVAEWEIlR1WIG3 ~fe@NVI@IM GRMHOHO® @RELYD
aldh@ QIIHBNIVAWIMES af) EDIVD® BRAOIG al0ly Alla lfle)d: MuIEIAI®:..
af)OMIG3 @REBHMDHAN GAUTMHAM MIGEZUAAIBITVITBINECL.  aldEH
aflzRAEAIGU3 21900 JRGHOWIGE HMD aldlayi@ls] ol @r@lcano. el
mcr“gzﬁ)@@a AUV HBP O QQID 210G DAIlSe A@EINENT. @To.4S]
@lefo (B0Maldito aloOa TVMEROBEIRk) alomAGIWlej Oaleouilesmm
eflail 80MEa196LIWINIEMe af)MN@IT OMIGE MM £IElEBIM aBQ0j alelle
WEMA 0.

2022-6R1 E6M300 al@la400o @RBIHOIN o@g“mm@m’lm&;@omf @By
al@leHIH O BRANHO B@ (@JAG! al@o MIOWIM4DEIINE] B6MBIe Ald]
a4006OI GAIHOIT (JARIaI@o MIDWINIERM @IV OO,

allenge MRS af) QT 1B:06MEBBEIGEIRY QI0Je. HRSATHHOQGIOHM Sl
3@ 8O BLGOVIMHED MO WlaYdTVMo H21Q. HOSATDNOQFNOMB o 1al
2l@03 RO, TLIRLYDG:UE AUBHOLBSOLIBB GG Dald:OMMINEEI
@)(Tllégtﬁ. avaEellailewd, aldladdly] ellalled ag)@ImWldo Hag) af)aTy’ 630
150 [4] @RoUId®:@a ag)210 BIaUBEIHRIQS GRAHUOEERUS B@ (JRISTHODTITI (3
GQILOMo 6213 zﬂ;(‘l’)_légd Ma0IWVHBIMN. DD GRYMBLNHOIN AGELISH] TVA
©WelalQes oJ3gR@alo MLNH:AlENHIMVBB TYAIBEROIAITVO @RYEMD MG |IU3



9 eflaflajMzai@lagiosmaje @AlaleM aloaime el eaigloilgleg.

26mIVIAlesMD. @P® TUlH:AlBNIND O6TRIe alBlaUYRIMATIGRID GaldHLl
QUEMWIUD DYDY MIBBEEMI? YN0 alBlaUOEMOTIM HOTDWITILHINHD
060U @HIN BQWSIHE TVAW® MUld@l2|&:HS? @RSO O6NE MEINOWYHS
3IL1I0806RIH1E) BaHP) @RMING MaUTVIGIe OllOEMESHHIM DDl &$
GEMPo.  INOMIBAUMONINMW TVBHIGTRMHOB 2 1IHS DLIDMIGH] @REE3
©Qo LIFIOAISHIM HMYSE ABOHOVWWlHro MOIWLBM af)IMND o IBlay@ls]
eilalQes eIglmG3En6mM Q36E1ROHS EMIEEHING MVABMANIRIEND. aJOIW
DaIHHAMOTIHF @RMANTVICLIOHHS BIaHQHS, BIaHIaIOMOTING, NG
aHUEMOMIHAZ MVIGMAHDIW QAUSG2|Y @JEWIRMEISADAINM DMIQo HOA
QENAHENEESGD Mo af)EBBOT g MVIWo C210ElESMNDINYe MLID.

2 ellalleges ag)smo

MDVOOS GaNTVNIHSIG HEB BT JONHEEMOWINHG @JIVSMEIWo I
MO

ellafleges ag)spe AIBEUlnlEsMO) R2aUINEEMHOM CAIWOILIGR.. @RV
Qo HILIBB BRFHUB LT MSHBEMUOUS PENZHHILIBH NMVaHULB B3IS] MSERH:
Qo alHHIBHUB 010D MSHBHQo HaIQYA0. GRIDGNIOE: Oljda o) HlPSHRAN
Doty @RAMOEEUE 26 MI@o Lilaild:8o @RE@ @O, GHFOTD BPHHUO
63380 Lilaild:go PEMBIVIGBAN MeMP@Oje LIGIMo af)EAM PMEIHUHBIWES
o). NEIWIB BIHUYHS @RMIEIAUMAYe QYA IMOJ BRYWASISBMAIAB BRI
oM ERSHOEBROSWYo Lilalld:860SQo ag)fiRo BHOWDHWIENY COIEOY [8].

eilalleges af)siRo BMEIBB EOaUHOBIMOo MO AGla|Ga 0OV’
@nolaflel 930 Qemleendial” aairunleel eilailaiSle0las GRQaICIHQI
DNoom03a100 &86ld:03 88T Qe |@IMIVEOMI@alde &H8EleU8 HQYS
a6 ealafldlosme milo=es: (Chinese, Japanese, Korean) agmd” @odlo
©a ]S QAN BIaHMHBIEND. HAWI@3 BIGEINNIMo AIGIMIV]EEOMIBo aB®
6NE MINO'S BRAUOCONIF MIOMA 6210 ABISU0BU3 (ideographs)
M. B0IU3SEE MVINIMYe MMMIW 8 2ITIMY DB B:000 §.21QEMONEB;IGS MI
£190106OMIBe AGIGHOEEBUT BRAIWEMo.. D EIRIEBSINLIOMM. HAN al0
MEOMo @RORIIIO3 £lafleos @IQROWISIE) MV EILYEEHHS MVOMIOTI®A!
83 21Qo MVICBHGINHNBE 21Qo @RD Afl§l 5] o I0QYIENT.

Molatl BaH (HaN@®OA! QENIa B @IaHBHUT) Dale@IWlasmm@ englad
eflaile:g896m0.  MolaHl@d nBQOJNWld e DalEIUIlERMM HOSoMY’ ™y [€lelelnlen)
GoNIGTEITE @ROHQYBS 3,634 @PGHUOERSIC8 £I0GIM M@V 746 @ROH
0sR80eMesw [6]. 83aIMINEl MaiFld 1,296 MVoQBMEHERUBLRSS VI
@u{g@ﬁgm@“[ﬂ. a0l03’ &SNIOMIB3 alg BaNIMRGEI03 H®ISRIVEOMIL|00
@ROHUO@Ba 18R (o) 2eg [9]. MLIVIBTTEMEHIVo HAMAEVEHIBo
@POR8s8 OO0 ARWIEEOMIBe B:FHUVBBSENE. NLIVISOMINM VA
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wella 0ot ERYlecmIs8EAQRSBHAUMAIYS:. TVMP@EOG E3AIMINA
eflafleoend’ a0lmlQe @000lQe DalEWIUIlEBMMD. GALJOTI AUdGo OBV
OeME1@3 Moladd, adlad], M03] af)aTl BIHUBWB AR A ISISPOHNEE?
DO o YANRIHBBICAUTBMEL]? TV @@12]966MAW a@aBHse @I
BBMIEND @OMo.

2e1@og0je 2fles MMM BIHBSo 0 4lBlHBAMEAIIHL! MOHMWIET af)§
OMDo.  GCRDOING MASE 06O VMO IGO0 @RG:HM. Aflma
eg.  2nglad BaH:» U3 @REBOMWEL.  GRMINAI ANGBGHUS DalCWIUTlHBM
@RAUQETBGo ©21906M0l @ER@3 alLIGa oo sniMwailg). ©30: psychology,
lieutenant, genre, neighbour, @sssdloal (but ageameasl “snis™ agyamo put
a)OMED “ays” ag)aoo 2RSS ERAKAMAGUS CUEOR.). Malles aarlcies
S8 @RAHUOBRUS 988 MJIRINI8H:(3 621GaMIMNT AISRHSMN0JMND. @0S]
MOom AlRINISHSOS af)SIRORSOMOITE MIPHS BRAUETBBRESTIDNHIUB
QIBHO BSOLNVICIEB0 af)MCIQS:. @RSITLNIM ERAUOEBEGe MVoQYBMIBH
688G a1015J008, ©4JClABM aB® QGG MASE af)EMIM HEIQo. Moifflay
BB 30600 QIABHBOHSYo HAVEIEE HAICYSO aIClEHNMDENE.

@R)UNWEBBOHSB/ WNIEBOS GARIAISOMIMAIGRIWIHBAN @RSIALAIM afl
aMEBBSBIENM @RHHUOEEBU. @D aBQ0le TVYRLAIW] DalEWIUTIGRAM B3 @I
aHWIeNY Wemlmo. therefore, if and only if, there exists, belongs to agam
o@s6m] B35MAIW] @RUWEBUE B3960ITIM. 69 allaMo HIEBIM VEMI®
@3 GEINAISTDIND. o JIVHOMIGE 3@ QIGIVIGE @R 4)Slajldlesmm &3
LAY MERUE MVMIGIEBMN Caldpel ANERRSIERIY) M0QH:WIeEME:lT3
@ UMW @M CANEIo. af)sIRODIREOMIB0 afllamMEBRSSS Lfla flarvemy
WEBRBIEM BT NEMINDENHM DEHIAYOMITE MVaOIWHBMD. 2flaMedud
SSIVD@EOD6TTE VMO BElEHE nﬂ(ﬁ(ﬁ')’.)% Baldd:»HBWI, @RAIWEMI
D96FHEWI, BO0H]g MUlas®eWo RamBowislgl. acly] sanlemomd aig
@HWIEN QMRIVD. AW MYeS LlolMEBOHS MIGINCls), HN4eAIg GRAI
MNOHLIOD 5] MVICH-TID> QIBE 2|QOS M130Mo WEMIMUOOTVMETT. &Sldhud
#63 2I0MBING SAMHAUNY BB VMM .2laMEBBU3 GAINEMBAT HAURHEWI
af)§fRo S0WBCWI §21QPlEBMaIEIC3 MA@l af)IQ)RORI@BAR? Vel
OIT3 TVIAIEMYM DalCVIWHSRMN 2JBSR0 aflel (AMS math) allamemgns
algld 2ll@o 5, all@o 6 af)aMIQUVIGE HGHISOBMIGBEM; TVAW AVt ARV
BAHEM SN QUTo.

@Y WETIMUWIPVEMMIVW H@Jdan. . af)aV. )MV, MMYGlafog
aJ@ETEO0 QINlNaM’ U3 all3EMVe MSERMD.  ER®AINO® @REGa0
OO GAIBIOMAMIMIET H:GotNlo MIEWIUTlLID.  GAIBIOMATING NIl
Qo HIBHHUYNJo @GR AIBOO @JWINVEBRUWS C@IMlaflalnaidrleje B6Elonek
al0mMEIEAIW] cmIIISIal, @ADL, o lladonIeIony’ ws‘rm@uooq(gmmmo
WGaIU3 20 MITNIMLMH:UB AUOO aFdrILI0mI@s amqlad Mool aflaol
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2l@o 5: @RENAIEHNE MOOMAOFEHE HIVIOOAVG] (JMlRLG:@la) WMl eflallavemiomlod
MM8s 2flamesRU3.

Extra symbols, group 1, medium weight — msam10

0 1 2 3|4 5 6 7|8 9 A B|C D E F
o000 B X O®R . O 0 O = |8 I I E|O
1> « = =317 0L 17 1|1 | —- |5 2 9 7|1
waﬁp%éizzﬂ é,ﬁgsz
3] 3 %2 5| £ € |\ - = =22 > 2|3
4 Cc I 9| 9 K% J|Y » 4 > | ¢« A A V|4

< > =1z - =
5:;25251536\/2/\/\44{40(5
6l v ~ € DU M A Y |XN LK & 2= & & >3>|6
7T ® @l h o~ =2 4 R LT @ ® o7
0 1 2 3|4 5 6 718 9 A BI|lC D E F

B9IMo, @REAIIRLAlENIN, MIBENNHREOYSBS WINAMEIBEITI af)OMINo
M0V 2|@ DD BAIBAIOMOIING EHIBHHUYOWIET af)(MD’ @RGZa00 @R
MElaflaBmm.  GAIBaIOMOMIEINS aI0MERICOMIE)AIR] 2l3WIW NIVELIG:
@IMo MLIRLYNIWS ag)MIENT @REGa00 HGBOIVIGIND.

3 enfluY AWIQ EHIBAIE0AUMD: B0 BIaHITVIEEGHDQo

MY WEMIMUOTYOIEE V@0 B@EBE] WIS 2flaMEBROHS TVIBAEE]DHR0
@l Mfle@la] a100yEe @RHUVAIMIAW. 6 I VIGAURMIMAIW G@E:u3
(@J2120OMIGEIC] AWM. DD AN HEMEISIEINO a @I VMM .allaMesBUd &2
ela:n00) @e@ydo TYadla] ARUVAIMIA. MSABAN BT VEQIaHUEM @J6n!
WO IV DBIa0EMMIWV @0 7-@3 GaldaRm0 [10].

DENIHHUB OO @RYBIOOM 2JAISHAIQIET.  DENIHUE DalEWO

2l@o 6: @REDAEHE MOOMAFBHT HIVINOAVG] (JMlRLl®:@la) WM™ eflallcvemiocd
MMEs 2lameasud (@SA2)).

Extra symbols, group 2, medium weight — msbm10

o 1 2 3|4 5 6 7|8 9 A B|C D E F
0§ 2 £ 2| % ¥ 4 4|35 2 £ 2| 2z £ £
13 2 5 2|2 2 2 2|2 % 28 32|~ 2 /N[t
206 2 2 21§ 2 & 2| 2¢ 2|4t « w2
3/ F K K E|F f A B e - | e o= % 53
44 A B C|D E F G|H I J K|L M N O |4
5/ P Q R S| T U V W|X Y Z —— |5
6| 4 © U 8|~ 3 1 T]<«< » x x|6
7||\\~~ﬁgémmfzkﬁﬁ;7

o 1 2 314 5 6 718 9 A BIC D E F
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all@o 7: MVOBAElH:M0@ MIBenila] WEMI® aflaMeERUZ 1

Using those notations, the natural system h2(Sigma) of homological 2-syzygies of Sigma is
generated by the elements

([x,-,jlsk - Sk+2[><;,j])

& [>|<t,j,k] = [t}{,k} - [}{j]k] = i (57410P<4 & = [Py e1155)

([><j+1,k+l]si = Si [Xj,k])'

HMIONOHG MaYIAVOEMo AVIAMo all@o GaldLjo DalEWIWls] TVIMBAEIHND
©fl REVMI AUGOM O ICWIUTBNIMBS TVDHOY DEAIIU @O @Rilud
MOBSBMET. 2flaMEIO0, afllaMENIZOIo A)HAMINAH @RYEOIAIEMEBBZV GOV
M LIRS lGleMINEROS af)DIBAEBHQo @M MIND NGNGB H
Qo 62IQMOOAIBITI, ALIWIGo MVIAIWIMe PDEIUWIWVS MIQo af)Mo @O
CLEMB@ME.  TVoCAUBMOTINMG @RMANMVIRUDHEICLIY Lfla l@alsmRgo afl
aMeEBgo MLIEH:IHANBIQOS TVaNIVETMINS QEMNIS CalddMTIING 633
320006Mo @S] »il(@0o 8-@3 e [10].

Al@o 8: MIMBABEIBHN0W MBenil o] WeMI® 2fllaMeBBU3 2

hy(As) of homological 2-syzygies of As is generated by the following element:

5= [ Y| - [$F] = [P+ [ Y] - ['¥] - [¥] = [W]e —o['Y].

The 2-polygraph As has exactly one critical triple branching:

b=(YI. 1YL 1Y)
This triple critical branching b has shape (fa, ga, puz) with
f="¥| ad g=|'v

We compute the 3-cells wy,g, ”;“,i and a;‘a, using their definitions and the properties of the
rightmost normalisation strategy o, to get

wa=9| oh=YbHAul LY 5=l LIS

We fill the diagram defining w, = <<= obtaining

DD 1QYQITEING DRLYOIITE AHRDAN@IIMRAM) HAN, TVGAIBMEIGIW
@3 eflai)/ aflam B lEBEBRSOS MVECIASMOVIEYDS oMM DalERINGA6ERE!
GeIR) A MRS All8dAIMo §21Q0M GaldEje GHPlWIO AGNWVIT3 TVLIGH
@s ailzy Mem af)O103] 5| HE1E0DIGEIOE30.

4 QEMIECHNIW @RoWId:Glal af)gld Lfla @BalEBEHSWQo
2flaMEEBSHSQo 1B1WIRINODINM @RYAIUDYo

HANHO @N.2)S)/ B06MOHHEITB MORLINEERUWE AVAWETal, avseellell, aldlay
@la] Liladl ag)aMlEEOM )glo0om00 Lllal@alemBge Dalc@IUllalnd6MEIdlHs



13 eflaflajmsa1Bla@smale @RGINNHAZ Al Mo EMAISIN @o%oﬂ@"lce,go

. GR@IMY @E@MO® QAINVIVERHS MIRITIQEMINSS Da IGRISMILHSENS.
DANIO6Mo HBHINE HMHE® aflaflw MORLINEEBUWE DalIWlesaM Allmyd
MGG 8@ MIQQk AUGB@MIM MVAHHIB MIBEGOMIM G FlQameial.
@RAHOETUIWMEOMIG NITWHIF MBHITIHF Qil310EIAVENH@ID MIOELY
OQo 2OMEAEIOMOk 8@ LilailaiBlayi@emo HHIEE af)Sa|OMIT3 BIM 1D
@le6003 MI@o MVIRLYNEL, NID@ QYD HSNBUF SGHHWIEND:

1. Qemleano’ alaInun @RoUlld:d@la) af)gld Lllail@alsmBEge @o®alcous]
2] M3eeHIOYM ag)Blo0 BFHAUEBGo AIVBHINV af)DOMo @@la)0]
WIMo 988 o IGludleIMe MIHS All3YAMAlE:UW3BET MTIBIEY NTINWIS:.

2. @REEBOM 6.21QO0MaldHo Qll3AEMAlG:WBas TvaEeilail algs@an o)
MBS, LNQUWo, MVOHLNHNLIVIB. DSEBEIW @0 4S] MIRLYNEBBGo
DEMIOD GalIR)BS olBlay@la] Lilail a lADS@M @RS calTRANW. Q10
OE9HIM HFIWIN®QUTIo.

3. Qll&EINW BIaHIaI0Mo Gelo MERHS All31EIAV/ MRV @JTVIWGHEEN D0
@RYHQIYOAISIN @OOWILIBS, TVAWAIWV] BIaH HODEHIMY HaIYPINB (@JI
lQes 963WIdMAlEO8 MTHIM QEMIGALIFH:WBas HFWIN®
QI@30.

4. @R MIQE® D63YPNIBMANBUWBHEE 2 JM2aIBlUBIRIMo MTIEHENE Va0l
QYAENBISHRN.

5. NIVELIGHOHHMaEMIOTING @REINI MIMIIEARILININEI DERYWIGMA
HBOS UMM Qflelealld@d §.21QoMES HFAlEM, MIRLIMOV @ELIo
a1Gldl®6a |STaN.

5 eflail alGlalEemMaje d:leenal’ al@ludleimale

a)®IM alllaflosd oM@ all3yEPIVOMING @JIINolE: LIGHIEBRSIGC3
BN, HSLNAVIEE GalM HHINETBLDAN &Ll DT (JIGWEMN MaYed
©M6M. Qll3YERPIVGILICTIE), alBlEHMEIE) D@DV HOHHWLOHIN
@RI aldlalmea]lg e¥lsooildlasm. 6e3m.Em Haloouilele H@IFIGs
glallmomleje &lesnnduwle|ds aloomleaIMe MSOMINZ MM Mo M1@6en
W@, HSLINAUIHRYe GalMQHSQo MUNIMo AT &lesnIdAAIMI
6. EDAMHTN HILICHIGI BlENIIGW DaIeIUEHIM GRAIYIE! af)do al0
E0MI@3 af)$@IMOITIE] o) aIOQYM@IM @ERMIET.  MIBBIWYNIUITT,
HM0’ Afl31REPIVIVNIAIMEBBEITE WMDY o JOOMIOBRAN 95% Gol@dso AW
Ol AGIVI@3 B5leenIIBW DalcWIUTHHIMB @RAOIWIE! af)MD BIAHIMVosNIAU]
IV (JAUBCIMEEBLEIT nBBOISIBlEBIN TLNdAIMEEBUE GMAISN aBQ0)o
Qe @RSITLAM HOMa MR, GHICEMEBBSITE 2illeID:

1. 290l® aLIEE:DEhalBlTVEOIMTS a0y IRLM] aldlay@lesmM@I@d aill3y
@(SO(TUO.I(BJQJ 2 l0IRWHS. 2f) T IGHAEM AT QIO MIQo, ailailw il
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GAIMAIT %8630 5)88 @AI0), @RAIVIne! 2l aldlwdleim., el
all Al INNG:O8 0535188 @RSINNIM WIEEM g0l @RSIVIBIEAIQ.
20IS00RISMIQ0 2190} IRL@IVI@ ©U36 86 I8 BRBH:Qo All3BMAlG:UBH6Y
al@lwleime MIOWEsIRle MTIB:E:Qo GOIMo.

2. 99SafleaRlemasss muoilaimo Moo Moeril@d @RMMAELAMNIW] 9oEEles]
SAEBAM HOIPITIaINIW aDé(ID('Oﬁ MEMIBINIOIOF 6T1|ao”l<8q}3<osmmomo
@l &06MEMTEINIT0.  BMREILITD A lOMOMIT alemMIBN. Mlanl@mamnal
@BOSQo, Dal@lnilBLOEIMVe EMSIT MVIMICTIHEG® @RAAIGIBHICA
@WOSQo, MQ MNILICIN@BOSQo USRIV H6SalsdE, @IIT @S]
MOIMO SOV H@IFIT af)VIAUN® AVRPa0o HMBIBMD.  GRD®
O AUCOMYEUREMIWIG3NA ST, @REBOHM TV/Wo G@GD@ANAUTIo,
@ROLIBICE @REEOHM AUBBOMHAISAMe HHSA 68 GRAIVISI af)ad a0
QD HDHLIOT BREIRIMEOMINSWINI. MPUE MLICHIG3 OO
DD MEMIBIAUTTHIM MIQo QUGB VAIWIV AIGIWVG &GN Dal
¢WIElH9IM aIRlWBlRIMe MABEHMMBD TVPYOTBIHWBQo TVAHHIGHG
Qo BMIGAIINLIYSBS DOTMOAIGEIDGUNIEND.

3. af)L®IMB8 @RAIN] BT ANBTIYMBIVIGIEHNENE @RSITLOIM HOMa Ny
OMI@3 BONIV HBDONEaIINRI DO B1ENIIGA VVBIWIW] a IGWIU
89088 HPINHMQoe @RSITNIMEOMa MRV GHICIMEMBENg. Ol
BJ28YOTVOWe HDIMMAY@RIWV MOOICMaldHo MIYHS DEBYPPNIGMA
&UW3 Dflos MI@DLL, GRIDGOMIG3 af)OlleS4/INIEje AOTVABHUAD®
OO S0MAICW 21008V aFQOI06R0. ANV BMYSE EJOWIR
60 Galoejo MYaHlendmd mmes allayepavamiao e¥lalel agyam 3oaem
MV@Yo HANDMOBnld:0eMOMI@3 afdea]sldlesmaid @6laclwemo.

6 allaanmaye MIMLNLI AIMIEWINQJe BIaHUIIOMAOYo
DGEMHLIQYo

af. @RYA. EOROIRNIGMD @YD ALIVISOMIE3 @YADY allahMo (punctua-
tion), wmymuneinilmlewows (usage of space) agiarlainescls] nodyeos
OQINIIBHQo aJTVH(BalOMILNSBHQo ©21QD. @REGaOOMINAG VI
OYTVa0%e [11] af) aJTVo GREEBOM af)EMOISMID. @RGINMD @)
QUIOMIT 2 I0QYANGCaIINE! QICaILIF] CHIe8ORI BIaHIRLYIAINOMIMIW]
RISV 2 I0MAVNIW B:Fla BSOS MVAaDEEMRIVIBMD MDD aJT dro.
af)M0HAL2|I@3 2flaMo, VBOALOINGE o ldLlcHs6ME 0Q LISE6TBUD agyamlal
@R’ @IaHIA 004 IBLMGIQYHS RIVAIWIGM. BROMONNS GaldW], HANGIHE]
B103 DCAIHHHHIMWBB BHIOEMHRMMIND )T HAUSIOISCOMERD 2100y
2 1RLO] MPI0ISF® MVBQYHLIONILISBHS HSOWIENT.
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aflammaflamessud (punctuation marks) efla les @rAlcoRISH:6ER
8060. LflailaloMEOmINSIale allaMMOWIONMR LVAIWIW DalEWIW. &S] aldl
afl2lo@3 MO@EA @IaHIAIOMo aJBOTIWIN)MSS.  @EP@Ea ORI O (]
WIMIABalEBMMIM NBALTIGE WmiTLNRIoO (space) almiewo
o. D O CLISHEBBGo aldnS QPGB0 Liladl aloMo BIaHWIGS
»BYe VAEIWIWV] ag)e@IMAINNLIPOMAING TYUIBHINE MI@ED TVAOIWV]BB0
88. M oJ0OI0ERM 99% MilaE, mImaomamomilma, WealaHsmenilas
BWIAlHHU3 BIHUWIBAI afllam/@mITUNLI AOINNGORHBG] 3] al@lad@erpnd
Ol @RWEMEINT. @RV IB:MHS NAIdIQo @i MIMY’ BFe AUUGIMVAL.
LAQYHHLIWDILI MEITTNIGE 6(@)IaNTR@ @R alCla flEBaMAIA Galdeje O 3
GAYPUVOMIM OleWWEITM )N MIYHS BIaHIAIOMOMIN derpoaiTun
ofleel) allo@d ajenzam.

DD FEOPWo DLIVWIVEIHUWIGE D@ BGBERIMIGHBAN BANEI af)a0’
Mo @A4I0leMo. Mol UG MIHS DERYPWIBMAIBUWB 1BYe )
®EMIILo aflatm/ wmymune) aelw- 410l GRE:MO MWNEBHES &0G103 al0
OBHEHIENEIEM ) 21QYANDY. BIaHICAAILIVIGE @JAIBGODISRAN MN®AVNIA
meEBglad (239: VWIBAIV al@o, snilsnlmy], 80@aNGW Qelealglgl @Jay;
®seEEl0I08) H®IFICIEMSIMSS TLIRLIMOHW DEGLIJo Al ST T
)M HIQIOO RG] 3] MER6S OllGHPEPAVERN B0 TIBTDo FRLEIHEIEND.

DD @RBEMMRNS aBQ0jo QALINWY @RYELINMEAGIEBMD ALIVISOTIHAI
al00aVqREMOMIL). (text processing) agemaeinieynosm (typography).
GRIDaO @R5] MWIEOIY HILITDSS HEMIIVIQERIBHS ABEMNHLIIEENIOW
OMlHd MOIHLIANEAIRje DAMHOM al20AlMPIVOTIEE aB@®a|Sldlosm
QIdHs DB GRDOEGHIEMBIINERI 1947-T3 ATLICEHOMIHMOIT HANHOI)
ST DELIJo o lEGMMIBHINIMNWILINNEMID Mo SH@BDAN NoWNEBIBQ O]
ORI GRI0a0 @R 2|MlEOTIWAIG (WRLIAJBQe B>EMIdMVIY am%” @N2]Sla] G2RYY
GBAUOMR QBOIRoaH [12] HILIME8I80 @0RLMalSe @A @JIVIWSE®
8S, @RYUMIH TVICB:OBHWITE BRAOB:EIHBAN aI120QIMPAV TVALIEBBUBHE
BRI HOGAUBIHNIM HFIWIOD® CaldVD. Old:eINIW Eflail aloMo BIaH
el s)mrg_lgm@mﬁ)og GMAEISIBMI, BIaHUWYHS TLIRLIMHHS @ISO LIS
HEIOMIHHIENI MO VOAMOISBAVIEL

7 6)0_1(1.1)(8(!)0(!)’]@0 @BRHHUONILI) 2 IOMOQJo

enilandl 2000-HM A IBINLEODILIEM FRAUETBSOS ARUOWo @adlgmmaaiom
@ [13]. M2 AVoVIBISBAM §30EI QAER. fleNgo AR HHIMINIOD Hal
olw «g;an’lg‘ﬁ,@o&ﬂ ®Oo@AlHHINNMVo @REEROM MVIWo GRAVICUABS @M
MM 2LISEHEBBUE M1ABlo|ClWIHRMMe @RAIQYHS GRMANAIW TVBEINAIETD
Mo MeMIGIHRIN QNSRHSOW] HOQANOGANASH @RCININMNY ERAHUOTRS
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oS demalislomomieary MWla®. DD @RSINNIM QEMINHOS COaINS
OIMIWI EHAE M0 ERAHDEBBUS af)MD ANEHBMM 2fllaMEBBUB (@Balo HE>I6MNE.
CHUWBARAN VONYOIGE MIMY 2g) DN BaHVIELIYo 0f)RI0CIBHE0 BT3EAID
£e1 QWIHHIMINYIN BIHUWIELIYe OB alGleMIN MVoBOlID @REEBHMWI
0. DD AVERAIEOEMIME AVIVRINIHG:MIWV] OGOMIGBIEIM@HEMENTIGAOEo
DM} 2 IGI@ODOL! Haf)TOIMIHAIW &N llSIOmRENT 2llaMEERSOS GUD
QIOMIW @RHHHUONLL 2il(@6EBslTILsSs] @RUW®AIlMIAW. MVIRLINIGHIW 2@
eflalofil@d Moo GRAHUONILIVICLIYSRS af)OT031G4]|QM3 G@IRYENT DTVHYGAZ NIV
A0 J8RIND@IQYsHS BAN® AldeUlalesd:Qo aelle mmes5omInd’ aolesnd
Mo af) EINASBS HFIQYo MVIa0210Y0j BBASIVDo [14].

(1NBRIVAUTIL @RAITLOM YATAITVo HO@ 2JRASBIOYAN Koo (OOl j®
SEBRANO )OGS’ @RWMB:UIPOTING HeMBOM@3 [ 15, p. 65]. @RENIC3
M0’ 3032 ®00] calmE@ allaieEwaIde MRIG2IGIE TUld:@la|ed:0
6MBI6M Wy RMHBMNE. WlLENEITd MsOMI AW af)o@RYBOAg)
al0MEBBU3 SHMY MUV THINY DSMBIHHITM AlWIWITI D’ omgllaflgeng:
@GO3l 2] MVoVIO BIHWIORI VENIERUS BAl2IClWIMSs WINIlHG &Y
QI6M’ TG aBQ0ke WELWABAOIHBMD. Tl HHUB 0Q BIaUMOS @G
Ol 2] GRAAYSS BOaH EHUBHHIMIETT MILIVYPISIMOMMNT d:eeNROIIRIgaNg’
[16, 17]. 20®ERIHVITD CHUBLBMN LVeNYEBRUE H@IBMAI®OS ANYlaYOTITI
AYHlBBAN MOW ARGIWIM (J@HEMEBBUE @RE® OlGIWIGE MOINWIENTD’
WL E986OS AWYlYODIE) DEMBISBAND. D (@JOBHOsMo AMlHOmISE! )0
100ilé QI GAGILI, HSEMINODI, OMMBMEI af)M (@JEBUEERUI QIS (GNOITI
VeIl ] @YU/ @RMEAI AlNINAITIRIGCRIE o IBleMAlHB GO § 21N
@, AGIBMAIGHS ANUOTIEJe TVERIV G R HDGOHANWIND [15, p. 149].

NBRIAITNNWVITE DSEBRAN YOMNYURAUEMo RMMBUIaHo BHHOLBS] MVoGWI
#lon® AGIVIT3 MSHBM0. EEMBYMD’ HHILIERUBOBBsI0 WIwallad al130
alell @GrADEHLBM@ING QlleTRISMo MOMNQETBINYGH®IEM. (Il JOIAE]
Mo D@WaID® AT DD QAIHO GPMMINIW AUISBHUE MBloClQBHQo ol
qumioolealy 6a13assQo Halgao [15, p. 41], [17]. @B A cls
61010 B30 1210@d QNlBPEPIVOTINAG @RYBY 21000 DSEBIEMIID HJYHS ald
ALVMIODY @RHVAEEBU3 BRHAYBHQo MIPERICHVIHEI @RSITLAIM ANIGHE6M MW
268303, (JEWINEIBUE af)aIal MVIVVOMRIW] HFITIBBHQo §alQo. DD
M0EBW &:Sle:aled @RMmAELImnIVIEEsMm aMePe®, @RAIAB A@IBM
QIOOCIORI BRMIDMEBG 5] @ROIQMAIEEL.  Qll3{EIVe MSEEREMIPIET,
@@lmam] 2l@ssglele Apeegieje D0@e MeMes! MlQEMIlVl@m woery
EBBUBHE 0 JONHWIT MOMo HOMAUBIND. @RMIHM AIABNEBEIW o lldleg)
SO’ 3969 QIBEROMINAZYo mmm@mmgmom NITWlo leBM alEL®] &
S| MPNVOCDRERHWIV. AN 2l@EBBe AUV HOSMIV] M@0 EalBM ATlaM
(DENJEEROS BRHUVTBU &:31E4|GTD QINSBHSBIV af)¢®IMB &3l Wlels) ®s
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68N, DD HFIQIEM HFIHW MVoTVIVEIHUNW @EA1IBLA] 5] AIIHLEBBBIWo
QUIIBHBIQo BRAHUOEBBBIQo af)$MIM (@JIall BMSIHBHISHBMD. aflos
WIENY’ BInHUWI®RI GRAHHUOEEBUS &S5l HOYMIWV] @RCIITIIGIGHNEE @RIV
QEMBINJIIMD. 2f)TVHH:IHEMBANIG3 ATYlUOWIE3 AlAIAEUAINEM., MoBOEMo
o)A MSHBEMIIWB, DD *LISODIT3 GRAHUOEBBOS &S| @YADY DENIS:
am.  @RAHUOBUE HMFI 2/ONWIEM ANEBGHUE AMVUOTIG3 o lGNQYANHD
103 aflaieauaIIBMe Al&:LINI0IM® &:SIOM, AflQIte AJN@BAICWISBHIN
88, MLMa0G] 5] Oll0I0e PalcWIUTa] a O WIWVAMEBEHNTI af)OWIE2]EIMSBS
2oy oo R0l MO leaidud QMIAIBQo 6 alQd: IdRIAID..
@RAHUONIL! GHOWNIV] GHGl:e8 alllaflesnsm: @RYAILY M@IGIMING @R
200316600.  aflaflw eflall aiBloyosmEu3 PRIRTEIW GRAKNIMAGE. albl M
OMI@3 @R4JSla] DBRSHNNJo H6NTF QAlAIOGUIAICEMOMIGLIGHAISON B@3 &Sl
85 2TloUODINM aIBI®IIIAUTVA aI0CWEMBGILIGEID.

8 eI G:H8 92]9Gla{ldsaM aNIRH01d: U3

M@ ldeeMOMI@I aI106HEH BHNFAIGBIND AELYUIGOWHOS @flemlaflosmm
21000]; MIDEVIGIBLIIMHO MITBONVICOHAISTDAN @RELYIAIMAID, GRM)
M MVURROOEj ERAHIRAS: CRIDGEo HISAN Muld:0RY® ag)l allaidl®
2RISHEBREBIEND. QG YOGAIMo MVIBHOD BMSIVW B@ MVPaOOHIND @RYT0AID
@000 @RAINING QYA INOIIGE D@ @) UD @RAIGHINEAISIMIQYIN LI
almeasud (centers of excellence) ayalonMe WEAIHIMOY0 SNUDAIBHAUBA
2]Qo aldlgaldatlo lEMo HFlVWINDEAINVD BRDEB>061BIE. 2JQo MSHR
an @RGlolen3 aleTRISMEOTMEWI, GeREMIlaflasam VEAIHM o JCEINTI
HWEWI @0l WINE BRUHMOIW, BRMITI ald:0ElGH8901003 MILjaleld
O BT o LVOINAIENIIW EBYPWNIAAMNHOS DRG]0 B3N aNdROld:
800 @OWs IO 5] HFlETTIRlEBMO MEROS TVBYHLINNILIRHWB. NGB ile:
EMODMIeEI DD 2BN® ERMINM af)2ld VOBTIEWISo@:S] Allaflaidlayoem 0o
1WHOMQo HlPSeRIVIElEBM. Gl3LIGHleWINSQYBS, »IELINMNIW, MID
ANBHIBB 2O LI0GHIGHQESS All3LERPIVMAlE:06mM0je @IaHIAIOMOe MS
aflenssioiselslad Qanleagldl ¢die82£m MMl @M alOBMIBHM Gald
e188 8@ 09elld0lcow AUSCOMINWSHHIM HFWleiom nI@ael, Mo
®S BaH GRINGHOHOMMIISo MSHBAN TVICH:CBHAUSBA 2] DUIHINISBIMINIIN®
@RIl @@éﬂmsﬂmoqﬁ@@o 8 21Qo af) NG TVoUOWo EOI6NE.

MIYHS  AVIARIANH-HIW  NEMLEIEBEIT3 DEaIWB alEOED 21@4)
§21QHa]SON LEMIM ALMIBAROINNVIT Mo WRM. @REIDAIG:@EH3
Gald&BM®  alle:avlmle ALSBIAENANIW ADVEIGINWEBEBQL @RV
BHODMHHUANOWY RIRLIAEBRIHSQAOWDAIBs0. Mo MIBMAHBMN ERYUWEBBSo
HOTROMEIDHSo GREMO @RDIEf 2ldrale®d ABP® MIRINVEOMIEISIBNN
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6Mo. @ROINIHM TVBIFTRDMHOS HAWSBAIIMW TVIWIHBHWIGD @RYAUUDNo,
@R @GIGMIM al0oMEIEOMING M00llad & @laniw] aslaom Mol
BRDHOEY.

9 0QRIVIBEIAH CHHOBIVABNIAIHNMZ AVICME]

DLIWIBRIaH CHOBMVASNITINF MVISIBY VIO (MW ADEIMOHLIBSB®O
N?) afOINIE WIN] ag)elo Eflafla1@la406m WOAEEBSILINET. TV AHQIAMNI
eNB. @JaH, @R MoMIGIHRN af)5l0 LMEBBSESDAMNT. D MISIHL! AX@A
1, af)eld MISIHLIQ.. @RAINIEMT NAIWIS RICHUQHS £laird MIEINIQELIM®o
al@1GatdaHla lasmMDo. @.af)aV-0L1 HSGITY Qamlealgdloioal ariwIsg afl
B0Wo @RSBENo BIAHUHW alBlGaldaHla BB @JAUIGEMMOMI@3 o l808lIB:aN
MVOAN2IAYe BDMMENE. HHIAYOMIES aBQo allBWEWILINMD ¢HO8 TV@HHI
@1e3 MNIMo. @JATVSMAIW ailel Gal0BEBBU3 DANWIBHOS:

1. UIO@)RLIVWIBo (ﬁ,m_lég%w“ (sMC) agyam aquaNELAVLeRISMVBRI GV
SH@OS GlBLIGILIHOM @JAIGOMMMET AW NEIWISB:udos aPIdy’
GaN6MIT3 MLIWIBEIHU DalCWIUIHNIMo TVEMBUAWPIMo VNIV
SBMOIT3 ALl ol Qla0la|@. 8smaIW] neiwog] lalmeasea auld
Wldlal, MVa00W,), TV MVAOIW] 2O B:0MEIGSRMN D TVIED:d:
@JUIBCIMMOI@3 TVBHHIBOW e ag)NOETTI ?

2. GRG0 @Rl Gla] MeRSHIM@BAINOW af)d) af)o af)@ (XML) al@loy
&3 M3l 5] MVIBONHNIV BIONVIGE 0 JN@BaICWOIWENIMW BFQAN
awlglgod oJ@"qu(ﬁ@om)"l MoaHl99M088 Aloluoqye alldaVlaflanoad
MUOWOaM aNDEEMEAHMo ALIVIBe Allaslenogoe GAITEIAIM. @aHWV@3
DD@AIOO @JTIRUGEla 0f)sMBalBIMIIEOTG3a 100 aJIV®:EESOS Vo
QBHUETNAENY DD QLo TVOBLYNI:d:. TDAHIQYOIT TVBEHIGINF . leds’
af)»6N3?

3. BUU3 aREMIRPAIWIOIIMINEMEIC3 Galdbjo §a1Q aflel @IaHITVIEE:
@l peanQesByd (text to speech, OCR, office suit, Noto series fonts)
MABE9AIHG Hem @0adla)ean?  eflall aIGlayEMOMING @ROIMIVD
QIBEOMINSIa e ABHSIT A IO “LISH:EEBUE MVBENICING HSHWIW
af)dMlelo @@omﬂmﬂgcsmo?

4. WM®I20IRI af)an 0llY®RIW, MM @ARYWIGHITIHANIW] GHEMENIBEH
£ lSaM, MlRMmMEe AWM ENIG @R UDWIBERMM Mlealezallead auImE@m (Wl
=H1Q®8 aldflejd:8o MOGHM(@Bal0e M@2ila)® MAGHIEOI, @RGIHG
HIFIG3 DD LIGHEBBERINS TUNIaila] aBO@MSBIEJe MLNIAIMENI GREL, A4
2] MW aNDEEBAUMO EHOBASHNo CRIDHOMINMG alel BINEBRHEIRI
@ Zlallesam mMELEJAIGOM Mo Gal@AMNIMD. NG al@o 2021-
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eflaflajMzai@lagiosmaje @AlaleM aloaime el eaigloilgleg.

ORI JWIM eM3geEBRSIHLINMIVI WMIMIEINILIYsHS WIHIQEE al@ila]l
HM EEUOSOMIWVIFANE. MVBHHITo MVBQYUBLINNILIGSGo ALIVIBo LI
pret ol 2Qo MDOMQo MoB6EREIT3 GRAIBHEHHMEIEl OOTEUIGIMIN
88V HDAIOHO alOsoISIAL

©IQTHONAIBEHMOTINOR H0LIOIEINND Mo &lAllEBIMD. @R VI
RLYMISBIMNDIM G HETHEBHOWMMY HAVBAUQHBo WIQVSHHABH
@RSITLNOM TVVHYERGo BWHRD: af) M TVAESHIA allavilafigeatonyal
el. QE0Ial® QETIMINAI HRIGIGHT TVGYa0s BANO GHIS] ALIVIBo
QAIBHBBH HETVEHIWMMY HAVAAIG MSTDAVENG.  DHOIDG TVa0I
QEOMINSEWI, DD MIQDH ailBaid] M2ABHS oav3aId (mmoj%]o@,o
GEMR0, MIMQY AWIHIQ@3 L1ElH6n6M3 DRIWIBEICHUWIGE (@JAUBOMM HHA
DIBHEME TVAWo HFOTBIBMM. S1 O Haf) af)@; af)o af)@3 (TEI XML) Qly
QAIMNN@MAVE] 2] (YalHn6S 630aNGW HRIGIGNEMS MOLIIT DIQE:
©OEM. DD (@JOAIGOMMOIG3 @REERWYo AlEAUITVANB:6Mo M@HID
SHFIQAD EHOZ MVBQUMSLDWILITIHE! LIGIONEM QAldsal, DD LISHAVI
BLYODIIND @RAVCWIRYALIOO EMQP@I TVAMEOMIGLS] @Y TVIBLYD
O MLINMISHVIGIORHWIEND. BREBOHM HD BVMIe MSOMIHWSHNI
MSG GNIVELY® TVANEL MVCLISMd G0 BIHICNYOldBo aBHQSENETR
audl@laileuoate MVeRIGDIVIBIABIN. af)@Qo GQIWo DD BDMYe WA
QlaOlaflOelssl@d, TVoLIGIEBM WADEEBUZ (JAIGOTMMHHANIB:AN VI
GHONHNUBA QYOS ERSO LISOMIG3 BIaH allMBBOAISHWQo, ald@o
Molod MMHS HHBEMEEIM TVeGAIBMo BHQSHRHQo HalQo. NLIWI
Bo PORICHWIOIHWINEMELIGI GRMIOLIIE (@JWIMalE: TVABHIBIMIW]
@las3o.

QAMIEIaH: YDINPIVIEBTIHAVIMIOBID: Qll-HWEBSINLILIABS HOO
20T @rlrle:0ememsglel  alaldglale WEMIMAVACGEEES0
m1rabo(osmsmgo MRRIRAIWS]  B96Mo. MDD GRAILIGEINR] Daldlal
oMo @B aldlallesan allel VEMI® OlTIe:896M0 GRAIGE!
mo (differentiation), avmomeims (integration), @MmEWMIEHU3
(infinite series) a@EIO@AL  alTlEMPI0 RQITEIDS Haf)TVR MygMo
allele ewoskdla’ ©eIMITIZMY. @M delmo [18] (calculus) agam
WaMI®UI6! A BNV rayl (formal) @aiomleelos ald:aSlafle
SO af)aANIM O II®EAI momﬂtﬁ,mmarﬁgiggg@“. MM QI8H® AN
HLINWITYOBIHLI @RSINNIM AlTIHE8IS ABHEVWIde MVIMNASS @
TWONYEERG ARYUNWVEBBH. (JEVINODIRIBM®IW] H@SI0JE:WE B
LIRYMI6M. @R &3OMIM, eaglowsmimavosml [19] (@la. 14-18
MQITBHU) af)M GaldlRIFlWoa IS Alle:MmaIw 8@ WEMIMaloo
MIAYe GHE8OMIE Mlelailejmeodlam. @RemIde QINEIGE @llMnIw
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@RESIVOEIIGE Mo AECMIG Ealo® n il WeMlmenaLltSe MYal
WM MIRLIDEEBSGo (JAIEMEBBGo MV MV B eNZa SlHBHQAMIW.
OO aloMIETIN]g 1500—1610 HILIPLISOMIG3 CHE8OMIE3 £2laflaf]
WMMOAUNT HGBOOAISIN CRYHEBAUM [20] 2f) LT MYJWIMRIW
WEMI®UWIVWMNANETT “mmﬂ@m{gom)(mo@aoo” af)Mogss] @ROIWea]
S “QavNEY". OBBSSOOVIHTM OWLRILINQo CAMWQo WO OORo
ZS0O®, “QBVIIR0aH”QOS @JIWIMYe @RI Moe] allwadsms:

(@) ooImemOmI®:0 MGIGIWAMIV WMNEES. PalMd:So @JO
GUOEM QUGOEMY RIHWIW MMPO@HNLNVIGlEBAN 8@ d:oeleel
SO MEIVIBERIHUDILIET “QOBIRIH” af)eDOaISD.

(b) EaM&HWB salo@eal alBweuelvlenvlam YL “Qerni
@oa” (NBYOOULNWIENT @RAILINI 4T,

(€) aJPI®M—ARLIGIL! BIOMOIBE BMOAS HOAUDENIMS: WMOEE3
o3 8o ajeodnals) VMO AYUWEBRB. MUIRLIIMEBEG. &0
eMoenEsleje @RAIYSS MIELIreM. (proof) melwlmariel aane’
B3O CaloEdQPIV] llaudleesq SIS —EREERYWQED MREYTJIERLY
o HOMIF MECERWRID EIRIMROW HODHOQLID afINd:o AUOQ.
E00iloSWIENT; aBQ0o JWIMMIW], MVIRLIMEBRG. EPAIYHS WIELY
@EMOJo AUBMNIW] GAIOAIST al@IMINIo (BHQIENEITE 02llaneal
5 “Qomileday”, MIBRLIEEMATIN A JOo@Idlso MTIGHBAN GRAVAI
Mea3U3 LEIWHLIND HMSIV]EBMD.

(d) My5000 HOLINTMIGIYo GHOBIDMMIIN0 06NZ HQINEBELIE AM]
alDOIVIEBID B:elMo (calculus), @mamewsmleed (infinite
series) Q@ENWAI BRWMIH: WITPAINIUVINAISAN WIELIVEM BB
YOLBOMINS HEOBOMIWVIBI af)MMo AABloI0lWHAISMD. OO
HOBIJe, TLINIWIMo A IXUBIODY VOITVTVZa0o alDOTYY LOITPAVY
2OODIHG MVoBINIMNHOB WA 2I01QHQo @RoUTd:AlEBHQo 6219
N0 DD WMOOBHIHG HHEBOMEI CLINTVIIWIMo §.210)OHIW]
gong. mowa-Wlnol ewsm [21], mwar-eerImIZy euysm,
owm—mégoﬁ UM af)Mo &SIV (@JAB! @PMANEUYEMIE:UB
DG J0Ud @ROIWeA]SIND.

20UV af)e®MOg BRMI(EJINIMNOW, ERYPLKNIW, &HEEMUWMIMW
MONIW QBBIRIHUH® WMABBOMIN] @2ils Al@IIGd legenwl o]
M3aYatlla] ADVMENIGHE af) OB HHOM MVBHHIGIEMI @RWENINWLAVNI
alMEEBUBEHNI GHFlEDIISIEl af)MDIEM MVBENIQ BIHINMHAVME TN
30QYNIW HIEMATIIE! af)M A IOWIMF MOQIT BHIVEMo. @@l 0lcWeNE
DOQIM HIQYe, TVIWIMWIHEI MVIMEL(EJAUBTNG:GBOS @RGHIM (J©
@No QJRlo DAND HOAUDEINIMI, TVLICEHLMIB: A 1D0TVETRAMOWIM. Al
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10.

eflaflajMzai@lagiosmaje @AlaleM aloaime el eaigloilgleg.

MPAVOBIMo OB (@Jfl TVBLHIBG TVANIWo HSIH@ NLIVWIBRIH O D>
QIR 2GlEBM0 Af)MOO(@.

IO @OLIVWIBo ﬁ:(T).Iég’]GGT?:, @2l @naq}gﬂgég;‘ 63000 ©OSECaIIWanl
)l MOLIBIE HAW NLIVWIBOWITE MEANOo AVoEBHI OISO,
221098180 a l@AIBLINEEE. ARMD:0ild: (IIIEUH:06MEBBSe ag)ao
90 16IWILBAN VDAY TVAWAIA T TVEMIWEBBUE DNBIG:RIVIHBEIMI?
HNGIVAUB DalCWIHBAN aBQ0e o JOIMMAOW OHEENIENIUE allaidomm
o3 (MVOREABAJTVSOINM) @RaIS] TVIRLRIGAIVIGEMI? VA
BHIRID ag) NG EDHHIQYTNTD 2 I0WINBBD ?

DONHMIOES TN NDNIW NLIVIBIVBAUBHEIINIL! G606 |BH63 B
5] VOMIBo HHIFTD MIFIGa]IQIMo BRAIGHE A IBANYHS CAM alO6w) Al
aflai@logyeemaual @] Galde)880I0T8 2I1SEOME:SIM MI@EA MVa0IW ol
388

@0aH0 @n’aq’g’lgﬁo SO RG] MWAYe: MIRININAHAIS ald0a Ty
H6BBUT BOaUWIGE LIBMISBD:, TVICB:OB alB6ERUE BIUWIGE He6Ms
O, aJOOMIV] MG 2llE83d, BIAHITVIGB:DIH® Qll&:TVMOMIT3
&QICDHNIV] DSHAISH DSEHRIW LIGHUEEEEBINS TN DN GH
0880040 MMBAYIQNS MTIMdho MILNVIOOTILIWIBe oJIPERWE (@
milesledlafigeng:.  dlenoe allzREmATVgeonom LNNISHIQRSB®I
M3, DD aJNBHESEOS WIHIQ3 al®la]dud NIGOD)SHIRM o6l
VMBI @JAVIWMo H2IYMN @I0% BIaH) MMBAYIQLS DDAIOO il
aflgealtoajils). aln@RMER8Hs Mld:OileleMOmIa @Joidomilaesam
UNJa Mo HOTMGHAGLNSFNINHOEA ORI BRAINNSF TVIG:IOYNITIHNOEMo
MSEDMND’ CAUNDIaHo LIGHAISSEAM MAYHS MISINY BFo E21BMMEY.
VNIV EHIM BH@3 TVBBHIG 2017-03 MOBHIW a6 AWIQ HOAI
aUABIYo MIUEM@E AWIQ HoHWAIEE @RAZ” @REGlMIleilgl caloglailgo
9615, @OIN] aleMAMBIMBBME! 2f)IND AMVAHHIQ @ROIQATIE] ag)a0
GENBO? DD BV [22—25].

QEMIEEHIW HEMEIVIGHUYOTHIOL! @RDIo [26]: HAIQo 32 quNd
alMEEBG0 189 QST HG0 M@0 BRVEBSIYSS BT RMHIQ TVORNI
6M QEMIBHNIW BHEMIBAIVIBGH . CRIIGHOMITS DA AKNICOGIHHOHIS
a ag)elo Lilaild:ge 3oOMOmaa] 89 alSla:lenas 80600 @rsIuaom
@RAHOOTIMo 2flaMOBIMVe @RMMMOV (UNique) MUAOMo MIURUVBE3 S
Qo MRINIQIDB:Qo GREIBHM NIME:]HHO6Mo TVIBLINISBHQo 6.aIQ)d:
Af)N@IEND DD MVeARISMYHS LldHLe. DDAl AURMITVEBRIW (JAIG
O &6B8UIAR. (operating systems) @JewineBudass (applications)
ailailw efla il 9a16@I1HBAN BIHUMUE OO0 §).21QIMo 6Q UYoRIAl
V8§32 leMYe @R/ allaIealMIn.e @JWEBOHBIMOAILIIN® G@RMI
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WIBIVM MSTMINBS HFI0Jo TVDHYOYo AVIRUIHEM0. DANIGIU3 V@
B90EI, @PUWIGHI06a]5 MNaIMEBER) Lilail aldlayoeme MSOMIWIE3
QEMIBHHIW 6MIEIVIBHUYOHINAF @RoUTH:000 BRAIVYYe @R)QIGOYNIEND,
@RI ldHo MIASHS DBRSANOMIND ABSIT3 2 106N DO
88 2l0REJAUGCMSHAD Maddalg RGN (VaYlol sweEles
SHEL TLIRLINIOIHQES.  QEMIEEHIUWIHG @oUTBHIBe EMFAM B0
QYOIG3 GAIISAIMHINABS @RUNI@Io @RMIINIVOIAINT.  af)B:IT DI@ED
LIGB:ON N HDENMAVIE)SEIE3 MOPHS AIIBo BRAIMalEBE:Qe MU
@RYAUUYOISAM B0Q6EBUY @RoUIldAlnfleIMINBQo HFlQYHQes. M@
BOUAUUDO@3, DATRIE@S MY GAIISAIHIYBS @aommomﬂ%g@@” ooy’
Mg MBHHIA@ BO@2ONT.  LflaflalBlayEeMOOMER0ls] Do HBHISH
GMIUT QEMIGHNIW HEMBGIVIGHOTINEI BRWDo TVBEHIGIHT Id
WeMMWITI af)ATDEB>I6NBIETD QAUOITTHD 7

10 AllaflaiGlayeeamale QemMIEEIo

DLIVIBo QEMIEHIA afBEHIWIsEIRL'  @RMMNIMLAIMB1B:06MBBsIRlo
"71-021 allceisieilallai@ladoonl @RG@IMM@LINIW MIRIa10588 aldldlmed
AMQo al@lAl® NIVELIGHEHIQ0O GG EOMIGHIEWINSQYBS MSeaIS
ElHG0 HOAOHOVILIOOD @RARAIMNNG WA alBlaOGlEHIMIAUIOD (JYQEER
BdRo HOVMMIB:DHQo BIVIINAUVQBEIT3 AVBSIBEM® YaHlEBHQo 6al
Rlgers.

DRIV QEMIEBOWIT @OSITLOIM BRAHOEBBUY (MVIOEBBUT, AUETERM
68BU3, MVIEAlaMEEBU3, @RGHEERUS, ElMeaBWd ag)avlal, [27]-0e1 algle: &
6Mdh) @RS’ GO6IOASODIDISESE).  @RG:000EIGMN. af)EEROMWIITHR
GaMI SHFBHOEBRUT af)eBROHM MIRMAlBHEMHAGINI QEMIGHIW MlaU@aHlB63
arlgl; DAl E6MGo RIHUIMIWABBSMAVA ] af)sBBOM 6 aIYPEMOHAMNT GROD
GVIGHNWQHUWBHE MIBQOIHNIo af)NINT MIBEZWo.  DBIAOEMOI
0 @RGI0IE1GAOMING CLDR,” U aVl 9erIgn)ol’ ag)arlal GRAIGES®IW
availewooyt MG HUB—af)MITI 2 JBERAIQYo BIUIMIWAEEBUZ @RAVTVL
Qla— @D (@JEYINOMITI m@mﬁﬂm%@g@. @RMINIT @O alel GV
ofHQIVQ:S0 alLIMOOBILEMT ARIWIS GRAHOEBSOS al@ld06mo (aflewo
ol 5] BFAHOBBBHSQo GOaNo, 9/ 9~ 39068803 af)IAUQHSWYo) 6 a1Plamam
o (@R aIeMLOIT3 DD 0flVdEl>:E2fIgeNE).

@l  ala;rLAIV]  QYEMIBGHIUITI—EIaHUI/ MVIEHBONE: Al3ERLMeOS

eilololper @rsIrunom allameaBWBes 8@ ol ALlj0 MEIBHQ MIMBIDHANORHQo §aIQaN
(@JYOL.

Unicode CLDR: https://cldr.unicode.org/.

3 The GNU c library: https://www.gnu.org/software/libc/.


https://cldr.unicode.org/
https://www.gnu.org/software/libc/
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af)OBa dU8 AUBAURIDD—OBITEAUOS aflel Qllé:el 20ME1B:06meBBu3
AlGLIMo 6216QYIMBDO6NE.

1. @RIt oflef, ‘a3’ aflademoalsd [5, 28-30], MMgERane JEDIB
af)BEB0W ©aIQD,; PRI250 [31] af)am] alld:el domele:0emssBud ©
EMIEEIWITI I6MEAICDHQo BRoWIHAIEHOAISHQo 62IQPEaI0U GRYBY
OO ETEIRJo MIIWIBE @RoWMBBEHSVWSHN. AlleiSimeflalasHndmes
@0B0HOUATRBIVIE@AD.  ANOBHEEM MIOAEROBGCAIL)e al06S H@Fla]
(aﬂ%&wa D03 QEMIEHIWIGE &:5aHUONETBISBM!) HMITHBOS
QIMIRY®IL|OYOTIE3 BI@o EOMIMILIGHIEWINS H:INFOIN EDOTN
0o al00RWeA]5! MBE3UERUBHANDNHO BalM @RGUOECAF], MDD
21080 cS:ooJéngv, afleellaelenoaiam aflel 83610 all3waL@ ag)amlald mo@
206110 QEMIGHIU H6TIBETVIBGUOINY ) PBAIOEEEBS. JOIMIGEGUD
8BS0 GOEIOYELIo m%ﬂm@"[z& 29]. 0™ MIBEFUEBRUS BOM B HOEMEBRBI
QIM@IOM aNLIJEMIW] GIBIDAIIEMI (JGIECRIWIHBAIEMI VA
630 @2aHD @aaq,@gé@go g” DOMONIIBHAIF TN IMEBBRESI, OO0
DOMB|HAMEBBOBG] 2BMING 0 JGENDIQo GRLETNBo @RUYRLMBNIWQ)
@REHIBAlE: MVYaOEAI BaMo & allel.

2. ‘@ af)aIm @&5HUOODINW ag)BEBOW6H; eageaudnilaigoom aflw.,
QENIESHIW @JDEMOTI3 E2l3SBHQENEIV. ‘08’ af)MD Ao,
6O, 6N @Y, YA AWM DD QEMIEHHOUITB nf)e™Mo! D
am AlWwOR@ f)eIVDo @RI GeNZailSlensmengsl@d gmo aflw
OOAEfe (EJEDYBo g LD GlO6M EMOB9EMo (930: ‘@RGINM’ ag)mo @
I3 PMRONWOTIGE )@ B9COIMo GIEWEMSs).  @Rad@0ls aileid
B53 DO@ED DO MVIEEH: VBTN HRC] o] @RAINIBS, @RLIOC BUD
BIGHHNEMBHIM 2L10Isldud alloide @EATMOGE @RAIGEZUNlLID LIGY
0l D o AWM af)BEHIW §21Q0IMd MEEGUe qLUAd
allajeomes Mol game ®Ie)8s «f)MBesoullss @en® (canonical
equivalence) aIGlWEMIEBHEWI @Y @JRODIM alBla00re MIBE3UTles
56O Halglgalel. Qamiledo) 13-00 al®lafled AA@@oAM DAl Yo
GALIARHAVWQBHUWB @MW aldlwamlensmanam m1BE3Ue NHQIIUT
@RAIMGl {20 @RUGHMRIVD. BUWB, HODOEICIVInG af)aDl &M
MH8eS EIVIFHAVQMEIRl CanIMEdEIRl ARIVIS. @JAIGODaflos
MRNRI8S o W38 &006mMMIENT HD MIBERUWo aVlN) G261 LI
©AIB QEMIGHIW MNIIOD: TVAGaila|®. @R BIVIAIHAUWVAE A lea)tHud
NAWISRM DGRBS (JVENAJo aleM0le HalRINNSIA8 ASla], @ROIIMA I,
@0 MIMB|HOMo @VIRS DOQHWIMEBIVD (pa1®aflo caIeNEl B0
eJ adls)! 29 ¢MIIHUVQBEIEE, allewdatilafo Haf)SI@aPU3, Mlnave

4 @negonldl 28] 8@ lIRWA 6 21YHRMICNDRIV|BMVHAIND GRGCINNG (JCVISMILHUB
®@omM o flodlg’ @emledouilad’ dleq ods’ avadafls) [30].
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A®LINVAIQo NAHENAF MO IMEBBSe GRMAIW! MBIy SMIM]BHSo
VBQUHLIOUILISSo Ao 9a16IWlHBMM LlME; A@EINW TVIMAY GITVI
ad6010QHE163 OO @J@YLINMo Eld:0NID@BM0, BRG] IC] Ol
WO RIaHUWo.

3. PRI250 [31] ag)am @emileeony mldeguas elallaidleyoemominmd g
2|03 (@JED o QllVdEIMNABadlesmm. @MDeiailgoe alleaisimeilail
Qo B3@lla] af)e@H o) @RI l@a0W (@Rmo) v om@d mlano
M’ e MIBe3UOMIHG afloall.  Gandemdgl@d quawellail &ismem
R MI3E3UTHHOM AUETERMEBBBOHSQYo Q/Qfo-oe,omsengos@o [itw)lon
zwJ (zero width joiner) ag)am @REUPHUD a5l oflo Al®QM®
GalORR! Gal@ARH af)IN @Y MIGEZUMENT DD, @REQIAIBR afllel ©u3
00 |S0MIOD HdMQIVE 0D af)a0 allarils’ aBQalOGWEIE] QI MVotelo
@OHINWIEM O MIBEZOTINWBRQo allodlEMEIVD. NLIWIB. Qe
e0Wl@d mawelall $06mles01008 mMIEUIRgMEIEG: af)MM@DAX@RO
6’ DD MIBGEZUOMINNZ LlB:HYo ag)MO GAIEMo AMIYILINSHIM. MVIGH:O]
SN0 EMISHVWITD 2JBIMMIQo (J3Bvdmamln (display, @rmow”
czanoa‘rrﬂmg}) @EIOMIG3 D@0, ERYAIUIOAEBIT3 HOAN, DO HIGET
63 0™ MIBBRU0; ERMIM ald0o MLIWIBo af)MBHIIEIOM @00 j06S
@O AP MIBEGUNIVITOD GRD. BIaHI, MVICH:CH Al3UILE3. Mel
@ogld g0 Ofle3udldao (ne1wo80 zﬁmuéggdhgiego H00ORNIE)HSIRj 06Q
210 WIHQ@3 J@elsmsglejo waElwI] 2N@IG:ElEBM TGS @JWOM alt:
QlaOls] ©6NIAOBIF af)TRIGENIIG, GRIMMOY &Y 9B lpSQYBRAIA) @YY
OMEIB8 MVICEHOIE: AlG:EIMo MSTD Qo MG @RSEEIVIG@HEM
@JREBOS DG AlNBNISEHQo BRTINSMNIW af)BNBERBHQo 6)al
QM [32-34]. DD af)@IBAIBEROBIMDo HEMEHNLISEHIN® @R
Aflal@0je ®RIGIGIEMH@®AIW NLIVWIBo af)MBCHIAIEE PRI250 QIS @
MIBHHIW BOM B JRIEMAIV] @RI BlEN6 ]S HHQIENENZOVD.

DENLIVSBOING I IGH000] MIdmileneals allalw @owladanals
98850068803 (NAIBNMAZ, MVIG:00) NI IMEBRENR! CoaIMET3; MMBA
oMP@3 allosla o/ GRAENINW MVoEEEERU3, GERIIVG:UE AW
@3, @JTVIRTG:E6MUIRIGEIES, ...) alelnilwe @RAINITVNG:UE 6N
MNo6oiElH8H:@IND; D @ogel allaieeuaite M LVAIWIBBAIINT
aowlaadqalel dldecinllesemallenom agadesonsles/elall aldlagoo
EBBEOS OO ERTIANIW] ALIVIG @IaHQ MVePIVNJe ALIWIF QN6
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11 eflaflai6led@emale 6300 1eMOOSaT MOMBHMIBEZU0L
(@R &UE 2 N@)B>06M0)

QMBI af)BEEINEE’ 6NI20ERIaHUI(@JNIMEEBUE MR EBMDo HOGHNI
Qo ©2IQYINDo @JPOSIMNISHCTHBGTD. 2g)aMOI@I oﬁsooJé§Q&:§19Jo 29 e
Q@3 MORLYNEBRSIAJC MRIWIB. BRSINBS @om@”l@eﬂd@;@, @RO6MIlaR, @I’
@en® eflole:ge ‘cueidepelaisud (complex scripts, mml gmad ‘alle
o eflale:ud’ /advanced scripts) agyom alcowomilesmolwsalsan. oo
M H$H06Mo 21GIn3 @RAHo6BUWS (a, b, ¢, d...) Galdm AVERB:WB @6
BN D®Ealdeel pIglMne] DD Lilafle:ud af) M6, DHAIWIGE GROHOBEU3
BSIC2|BHQo oD ([BalBRBIW MIQEHHWo, allaMEBRUZ MHSEOMI AILIGOTNI
TBAUOIDER WIRIDHIHHQo 6)21Qo (980 |+ " +8+" + w+" + 0+
6= [eE@o ). OO MAGMORIV HOB:H:0Y H21PIM QEMIEHIW M@)o
€ 1009, RIaHIMIVAMEIVAE L] 30609 2ila lMVEMIWe T Qo VGOV @]
BAlEHIMINUWYMIW GIVINFHAUWA BRSITVOIMAYo &S] GAlEMo.

QeMIEHIW H0e1eeI5omIG8 Allaflaidlagoemomlnd a@gale arlw @
o @ouéggmfa, @flda@, OHN0ORENITE GaNdeN3, QIeNIHRIY HMEINW AlelQ@d
MORLINEREIC3 MLIVWIB GRAHOEBRUZ VAEIWIV 2 l(@lH:GlEHITBS TLESIBEM@
Qo ®EaNLINIW MIRANOEJWQERZRODIBMN. 2004 AGEISS B5MAIW] AVIDAD
GVIGHAIVA TVAMED (JAIBTTNH:TBHS aNLINIWIED 2014 HD@D (JPRQAOA®
200fl 2RIWISo AINWIHBAIIMo af)EDAIIMo TVIRLINIWD.

e10gld @ Alle:aUlo eflalle:ud doaligold WEWIWI 2l@la:dlanod
qesl3eMMO® EIMVadHAIVA (Gatallsd af)adedlad/shaping engine) @wraivoy
D60, af)MIMTI @R@AI@o GaldI; 6396RI GaNIMRM:EIEJe BIAHIMIWMEBBUZ
HOMAYODIW] TVoQHMISHOEEHETBIYIND af)eBBOM a0 GO0 cal
Q AUCRIMBOAE.  CTNIZHAUWQe EandeNFo MMILISS D OSMUS] B30 ]eMd
985t mmémldeguo. (OpenType specification) agyom woeeMIaI@ale!
Wledloaoend' [36]. @™ 2OMBMIBEEWe alBlaldLlalmMT HOAEDICNVIaY
@R, AlaBeITY af)@zall M@ ROOMIW RINHGUWBSRRB o llaDEM 6063
QBlSQo D MIREZUATIMAY®RIV] TUIDQAY @JAUIGON GBS0 (e,
a0©AEa0E; 30alNd B0adlay;...) GanoE®:aElele MDY o lgwem GaldHs
Q1003 ALl o IGlERERUE MSERHQo 21Q. D MIBE3WEEENL! @R3Y alv)
afloer @j@o (v.1 of Indic opentype shaping specification, ‘MLYM’ script
tag for Malayalam) @JwomaoQo allecisimella il :006mo 6oanomHd Mund
MO w0LIaDY atfladlsr” adMOl@HISIM @JQo GO (‘gaum
Q@ )M QAERo ‘EHIQ  af)aM QAUIHSo 3@0ila] EIWIV &HITMIBEHIB VI
aveROl@mm). alEno® aflel eJalaemeBud [35]-08 HBISOICHs
am ailallw &elaslad eigynaend.
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0L1IBOMIM OMD@Efa Qo alleeISi® | Ele Edit ¥ Fle Edit View Tof
elafl@assolmocd  ‘MAL  (om@elall/ | Pnew = [ @new LLopen
traditional orthography) agpome ‘MLR® o 47

10t 4.6.2
(alecisimelail/reformed  orthography) ;}qgﬂg@ g %mmgﬂga
oMo @63 allwoe eflallewd (language | e 4 @
system tags) meleQeaeool. 1971-@3 efl I“’mw g R
afl afleeislajeajoud AIRIY ©/9D-B:0068BU3
QARI® QIR ®eAN afleaisly) mldomlw 10 s e

B0 (@ — @& |3)) QRI®GEOans aflealSls]

0s®e0an000] (@ — (| &) ogoaamgmaomﬂl HO WINIBo GTLIGHAUWA
@REEBUIGES QIFlals) [35], 280000EMOBIMT 2l@o 9 AGLIDWAI EHIETO.
80a6M O8Sal BNl al®laflond @JEREEBUS H006Me BRMIOM AlLEMI
o6 aflmdeawony’ aflay (Vista) a@@3 0snzdo ai@la] (v.2 of Indic opentype
shaping specification, known as ‘MLM2’ script tag) ©a16@ouils) @searl.
afladeawomy’ a)@iall SILIOHIHEI GILOAFHAILQRM:Se (COIW, af)E®3, MBE
oMY af)&a 003, ...) lm@lmd B9alemaoadlny; Qt4 @JCWINEBUE, al9W
190619/ &Sl (Pango/GTK) @RWlaHlm @JeIneBRud afarlaiicd omo
ol@mo @pairun; ofldeawoay’ allqy ameIss @JeInsEBsos, Ots5, 005l
21206100, aNWABERNIL;, G0, LIOEN 6302110V, ARMBEALIVIAW; af)(eL ED
M@ A®LNVA! a0BaMNIN” MIMADETVINADAUVA alBLM &I AL
MmoQo ‘MLM2’ ala®em 5| WSEERHQo H2IYPEMINS, BEO CaNIeNE N3 Oflwo
al@flo U8 DETRIGHNETE @RAIMNIA M0V NLIVOS ERAUONVERIWEER
865 all@lB06MeOCMa ] @S®RICIWING ¢H08 AlAlwo EREHIBAH ©2l6H0S]
Q@3 @RAIM@afla] @JNIMLIAIMOEMo ENMIBB [37].
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[1] Government of Kerala, Malayalam script — Adoption of new script for use —
orders issued, G.O. (P) 37/71/Edn. Dated, Trivandrum, 23 March 1971.
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A Tamil Nadu govt. order on 26-02-2022: http://cms.tn.gov.in/sites/default/
files/press_release/pr260222_rd. jpg
https://ml.wikipedia.org/wiki/Kandathil_Varghese_Mappillai: “aeiwog
@4JSIHORQo llail allmpaLHEmQe MGl A0l4| 2IBHNLIYHS OalEWINe
2210980251 (JalGlofle8M@E3 AQRWINY Mo IBW (JWIMa M.

1887 830003 Flail® aI@OMI@D af) BN ‘HBISHOEEBUB af)M GLIIMOIT3
2IBEOLI D ICWIWNBBMBIHMaF] @PEGa00 AflWEMIW @J@Tlalodlesmoemg. 1847-
BMISSTD TMVQYEDIGIVHO MY llafleoMIV] Ha0BGMMM WA NEIWIB. nf)LOTIG3
@RAMGIafla) allamAOVI@BMM 2I@BSHEI. &5BHOEBBUT A lBl62]e®IM al@BEHEL!
9a16WIUTENI ag)M @REGOOMOM MBEZWo @M MVld:G1E90SIEL. ‘@ agM @I’
AROUOTBBUBAHR QHSIT3 GOSN ALAYRIWe BNV, ‘3 MUIMADIV af)e@IQo
@RAHOTBUR 2IBIDE! ¢2I3TD o NE19 2lgTQo QUM M08 @R 4JHBOS af)sfRo ®0a)”
International Organization for Standardisation, 150 15924:2004, Information
and documentation — Codes for the representation of names of scripts, URL:
https://www.iso.org/standard/29546.html (visited on 2022 Feb 15).

Unicode 5.1 changes encoding atomic chillus, nta: https://www.unicode.org/L2/
L2007/07129-malayalam. pdf

Characters supported by Times New Roman font http://zuga.net/articles/
unicode-all-characters-supported-by-the-font-times-new-roman/

BBAIMINA] &5BHE6BU3 https://en.wikipedia.org/wiki/Devanagari_conjuncts
20@IBOMVM, GanMeNIMB https://www. facebook.com/aravind.mnair.545 Shared by
Aravind M Nair on February 9 at 11:18 M.
https://fonts.google.com/specimen/Hind D@L HOLLIG BaNITEIG aB@6NE 900
GBAIMING] BRAHUO(BaIEBBUS GHIEMON.

Guiraud, Y., Malbos, P., Higher-dimensional normalisation strategies for acyclic-
ity, Advances in Mathematics, 2012, doi:10.1016/j.aim.2012.05.010

a}.GRA. EIROIRAIGI, TVIGIMYTVIa0, WIEFIQE@E M@WH", aVIWIaM aNDEENBAHUD,
@BUMa @0, 2015.

GRYYEBAIMB, QODIBIaYH, AWIIQE@ oJ('OﬂqJ, VIV ANDEENRAUM, GNTWAUMODa o,
2021.

Daniels, P. T., Bright, W., The World’s Writing Systems. Oxford University Press,
1996.

20108 62R06NT cmAaY; “a1XlenImEIIET BG:Sld:uBdHIV] AWMYHS mn{},ﬂng(mo%)o”,
AWeQ@3 adlaflag)ad’ aJ@%ﬂ_j, LIWIM aNDBENBAHMS, 2021, https://books.sayahna.
org/ml/pdf/jeevan-cognition.pdf.

Dehaene, S., “Babies’ invisible knowledge”, How We Learn, Penguin Books, 2021.
Mehler, J., Jusczyk, P., Lambertz, G., et al., A precursor to language acquisition in
young infants, 1988, Cognition, 29(2), 143-178.

Dehaene, S., “The Birth of a future reader”, Reading in the Brain: the Science and
Evoltion of a Human Invention, Pengin Books, 2010, Kindle edition.

»BIMo https://en.wikipedia.org/wiki/Calculus

D08l wemlmavesml https://en.wikipedia.org/wiki/Kerala_school_of_
astronomy_and_mathematics

(BgaAn%GGmo‘S https://en.wikipedia.org/wiki/Jye%E1%B9%A3%E1%B9%ADhadeva

MIWAIGWYEMI https://en.wikipedia.org/wiki/Madhava_series
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MIaUEM@ WY HaUWAIEE @3 @Gl ealoglav], Wikipedia: https://en.
wikipedia.org/wiki/National_Data_Sharing_and_Accessibility_Policy_%E2%80%93_
Government_of_India

Following the mandate of the National Data Sharing and Accessibility Pol-

icy (NDsAP) of Government of India that applies to all shareable non-sensitive
data available either in digital or analog forms but generated using public
funds by various agencies of the Government of India, and subject to the con-
ditions listed under section 4 and 7 of this document, all users are provided

a worldwide, royalty-free, non-exclusive license to use, adapt, publish (ei-

ther in original, or in adapted and/or derivative forms), translate, display,

add value, and create derivative works (including products and services), for
all lawful commercial and non-commercial purposes, and for the duration of
existence of such rights over the data or information. Gazette Notification:
https://data.gov.in/sites/default/files/NDSAP.pdf

Ministry of Electronics and Information Technology. February 2017. Gazette of
India. https://data.gov.in/sites/default/files/Gazette_Notification_OGDL.pdf
Implementation guidelines for National Data Sharing and Accessibility Policy
(NDSAP) It is quite clear that necessary governmental mandate is available to
allow free access to all the content generated using public funds. It is the feudal,
anti-welfare and proprietary mindset of the administration is the main huddle on
the way.

Unicode Consortium, Membership: https://home.unicode.org/membership/
members/

Malayalam Unicode chart: https://unicode.org/charts/PDF/U0D00. pdf

Chandrakkala. Samvruthokaram. Chillaksharam. From the perspective of Malay-
alam Collation: https://unicode.org/L2/L2005/05210-malayalam. pdf

Atomic chillu’s are unacceptable: https://www.unicode.org/L2/L2008/08038-smc-
unicode51. pdf

Uptake of atomic chillus, review after 6 years: https://www.unicode.org/L2/L2013/
13036-chillus-uptake.pdf

“In hindsight, we are not sure if we would do similarly and request the encoding of
chillu forms if we knew what would happen in the Malayalam computing commu-
nity”

Unicode PRI 250: http://www.unicode.org/review/pri250/pri25e-background.pdf
Response to Unicode PRI 250: http://unicode.org/L2/L2013/13082-pri250-resp.pdf
Another response to PRI 250: http://unicode.org/L2/L2013/13048-pri250-resp.pdf

Accumulated responses to PRI 250: http://www.unicode.org/review/pri25e/
feedback.html

Malayalam shaping issues in softwares

Malayalam characters rendered incorrectly (Pango), a lengthy discussion outlin-
ing problems in Malayalam font development: https://bugzilla.redhat.com/show_
bug.cgi?id=242016

Reordering of Malayalam Rakar not working properly: https://bugzilla.redhat.
com/show_bug.cgi?id=528303

Malayalam text not rendered correctly in Qt: https://bugreports.qt.io/browse/
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[36] OpenType specification for Malayalam: https://docs.microsoft.com/en-
us/typography/script-development/malayalam

[37] On data encoding and complex text shaping: https://rajeeshknambiar.files.
wordpress.com/2019/11/data-and-fonts. pdf

[38] HarfBuzz Indic team discussions: https://lists.freedesktop.org/archives/
harfbuzz/2012-May/001927 .html

[39] New opentype shaping rules for Malayalam script: https://rajeeshknambiar.
wordpress.com/2021/09/20/a-new-set-of-opentype-shaping-rules-for-malayalam-
script/ O
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corrections, and other improvements. The contact id is
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