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-%)

UmEs00260

-

b®s00261

3M396@sM0: Bgdmm 339 50603606 godmdobsrg Aoboggdo bgds ol, Mmd
05603560l MbsGOlbMdS  gob3oMMdGOMEos gmyol  Jmotmydbgwols MeMAIBOL  sdsO
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bsobbom (MBOM  Aobsggdo ™I oyml obowgom J399mo  fomdmoagbowo 262 — 265

L)H507900).
English  Spanish = Georgian Detect language ~ ".. Georgian  Russian = English
350 f9b 385 oo, cmaBa® Fooeol Fa@l 30G0. *  The man wrote a nice letter. Writes a letter to a beautiful man.
Am- Do <
boyGsmo 262
English  Spanish Georgian Detect language ~ ".. Georgian German English ~
3500 Fab s ool adsb Fydoeb Faob gsgo. X Der Mann hat einen netten Brief. Schreibt einen Brief an einen schonen Mann
Am- 0 < # sugg
byGsomo 263

3009bGHoMo: 262-9 / 263-9 LIOONDBY JoONMwo BHYJLAO »3530 HIOL WD Fgdowl.
535D 9ol oMb 3530.“ 29awol dmotydbgards 0byerolw®ma / 49Mdsbmws Matydbs
OmamO3 ,The man wrote a nice letter. Writes a letter to a beautiful man.“/ ,Der Mann hat einen
netten Brief. Schreibt einen Brief an einen schénen Mann.®, Gog 3boos 39096506 3G0EH03L
396 dEgdL. 5699 290l ImsMAbgds Hobossgds ,3530 FIOL sds® [aMowl.” momddol
LU M5Mdbs, 3590b MmEILsg §0bss©Yds ,,es35D FgHoel oMb 35:30.“ MMTbs Lven
bb3oolb39235M0© @S TJBHo©  SMLHMEMS®. by 3bsbmm  OHmamE  dmJdggdl  sLgom
d900bg9399do B3960 Jo@omnmeo Moz gbmgzsbo LoobEgMbg@Em dmosMadbgwol Bgdmo 9339
d0dmbormo LYo 39MLos (0b., §390mm, LBsmo 264 s LSO 265).

n Tartl £ads® pfegh. guds fiofocd fofl g0, *| || A man is writing a beautful latter. A man is writing a beautiful letter.

From: | Georgian =]
Translate

To: |English ||
byGsomo 264
g ol s fybocrh. auuds fhormb G o »| || Der Mann schresbt den schénen Bref. Der Mann schreibt den schinen Brisf
From: | Georgian [+
A Translate
To: | German [»|
boyGsomo 265

3MIgbBHoMmo: 264-9 s 265-9 Lymomgdbdg bobBggbgdos Gmyme  dmTsmdl  Bzgbo
193sbBH03MOO 9699  [gugdBg  TYsMYOMEO by FomgBsBH03Mmo  9bols  Lodmsdsgarm
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dmbsfoergmdom  dmddgo  Jomomer-0byoly)M-g9M3sbmeo  JmeMydbgro 08539 M6
065005093056 39duBHBg. 39MHdME, OMaMOE bgsgm, B3963s dmMscdbgeds GH9gdudo 39530
P9Ob @@sdsD [gMowl. wsdsd Fgmowl ool 3530. 0bawobMo s gg®dsbmyms e
960003039 §0b500s©gd0m 5390 BHJuGHO© MaMdbs, o3, 3bowos, SLg3 Wbo
Ymaoeoym.

06. amaol GmsMydbgEol JoHomMEo goxsMmmMMYds 369 JoMmMEoEE  MEbmgbgddo

3050 dbgo  gdlogmbols BB NYLGHYdgo  30M3gmo  LogEgmo  LBsobEGHIMByG™
0bLbEHMMIgBGHId0 - 93GMMYdo: 3. Bbs39dg, . BoBms, 3. Bogzobodg, o. dgMosdzowo (ob.,
J399mm, LmBsmo 266, LrBsmo 267, LmEsmo 268, Lr@smo 269):

Georgian  English  Spanish  Defectlanguage - ".. German English Russian -

©a34bemo. Raghohiobyboon. dpatbabaggdali. gagbormo.
dodofiya. adbadeyce. ogmhaggbab. daoggds. m3gal.
a0, bnﬂqpmﬁm. 73096m0bs. gufobagefonbols. padogengs.

| Dachaanuli. Chavchichinebdi. Sheamkhanagebas. Gaknili
Mimitsevs. Dashkhamul. Iqochagheben. Madgeba. Tsmukvas.
Ulevi. Mishliano. Shekivieba. Partkhapurtkhis. Gamielva.

Shemomdzakhes. Shemosrofil. Dasunamoebul.
(aatslida. Tavgadakhotrils. Tagvanismtsemni.

8dmadabgb. Ggdmbmemogmo. abigbadmgbacmo.
BaaGEe0qs. vagpaabmpforh. caygebobdsodho.

B A

by®soo 266

From: GenrgianE
To: | German [+]

Translate

wsFgobamo. Rsghofiobydoo. Tpedbsbaggdsl. aogbomo. grimassiert. zureden. die Partnerschaft. Heuchler.

do8ofogl. @sdbsdmer.  ogmPogmpdgb. dsoppds. OoEasl. wird schieben. giftig. werden eifrig. nitzt. die

wyan . dodeeosBo. 9gzozeegds . osfoblormfobol. Hektik. chne Ende. verbieten mir. kreischen. der

aofogimgs. Gg8mddsbgl. B78mbifnmomo. @alnbsbagbamo. Hektik. ist in mir aufgeblitzt. haben mich

BOSFEN0DS . MagpesbndMormb. maygsbolidpgdbo. aufgerufen. reingeworfen. parfiimiert. entfernte.
Kahlgescherten. Fans.

"

byGsomo 267

3m96Hst0: 266-9 LBy 6563969005 20 Jo®ommamo Lo@yzs, MMIGELSE Aol
d05Mdbgero  g9Mdsbmo 390 maMpdbol, 267-9 LYEOsNDBY 30  bshgzgbgdos  Bzgbo
39835MMMYd0L Jobg300 53 ME0 LoGY30L 49EMBsbmwo Macydsbo.
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From: | Georgian [+
To: |German [+]

Translate
s LsBmdsfo sMol obomdsbumumsliosbo Dieses Geschenk ist siindhaft teuer
e
<)
by@s0o 268
English = Spanish = Georgian Detectlanguage ".. Russian Georgian ~German
(g iob ffufgiosiol * Dieses Geschenk ist Uzarmazarpasiani
B A| & 08V
85 sachuk'ar anis uzarmazaro zsiani
byGsoo 269

3MmI9b@oMo:  268-9 LoDy 6sb39b900s  gmaol  dmo®dbgwrol  JoGovyero
29BIOMNMIO0LIMO MMRTB0 FOIBOLYS ,gb LoBMJo@o ML MHIMTSBIORILOSBO, bmerm
269-9 LYYOINDBY b5B3969d05 08539 BEOVDBOL MIMOWME  JMRWOLIMWO  MoGYdsbo. -
3oblbgog90s  Mzoelshobms. 39MIM, 2ol dMsMRI6gdo DM BIMGIOLIBO o6
0056365, 3ol I;ocdbgerols B3bds 2oRsMMMYdsT 30 ,w9BIMTSBIOGILOSBO™ Motydbs.

300093 MBOM  4oLoagd0 MHMI 0ogml MsBgs LEMdIMO, 30093 JOMbE FJoIMIM
9O»NIsbgml 266-9, 267-9, 268-9 5 269-9 LM0gd0m IMEFIIMO MMRYTsbGdO. bSO, BT
qdbozMems 268-9 LMD Fo®IMmAboEo B3z960 JoOPME-49MHTsbMo FMNsMPIBgO
MRO@ LOYWYMBOE0s, 30O 269-9 LMsmom FoMdmygbowo gmawols  dmstydbgeo.
09939, (36905 0LoE, M 53 MO39 MIMYTBTo FMSz5wo BOLMLEGS, B3 MOl s B3zgbo
39835MMMYd0L J0BIBOm, 5M5d9gE 15350 290l dMNsMYAbgol LG FBIMYIdIOL AodM. o
Lo9dM0S A0l BESGHOLE03MO J0AMIFPBY Y40 FmsMdbgwol 0d LwL@
dbs699dbYg, OHMIGEMo3 396 ©IMbLEHMOMGISL 1390l Bgdmom HoMdmygbogro 262-9 -
265-9 byHSMYdO.
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07. 3ol 8msmdbgerols JsGmyeo 303G0ENEo 3s535MmmMYd0L LdEEEr-lsdmabdsmgdenm
390L0s - 93GMMYdO: 3. Bb3sdg, 9. Boggzobody, 3. PoBMs, . 3MEbswos, 0. BdMosdzowo, 3.
35¢rodyg (0b., gggdmom, Ly@smo 270, bMsmo 271, ky@smo 272, km@smo 273):

J399mo (o®dmeagbogos B3zgbl xamxmdo 8gdmBszgdMmo 2ol  dmstabgrol

§o6MEo  303GOEMO  JIBIMMMYDs, MMIJGO3 ©PIL 339 JOOMWOEH Mol
0056369 Bg  MBOM  BoOEbsMOLbOD  MoMdsbgdl  0dgg3s  0bawoliv®, 4g®mBsbm,

MM, BOBYME, 0GIW0NO, 1366, L3SOLYYI s MMM 969dd0.

56 bbﬁ)@o 0090 56 3530 85305.
Rose or red or black man.

basorotgdboo aytaoBo: b gafacon Bomgemna ob Jopn dogao.

obgemobn@o mogdebo: or rose is red or the man is black

byGsomo 270

Rose oder rot oder schwarz Mann.

Looogdboo gg®olo: ob gotae Bomgemos b 3op30 Bogoo.

3963sbycmo motagdobe: oder rose ist rot oder der mann ist schwarz

byGoomo 271

3M09bGHoMmo:  270-9 ULmGsmDg Mol dmoMadbgwdo  BsfigMowos  Lomo®dbo
§0b5000gds “9b 3500 Fomgos 96 3ogo 8o305° gl §obsowgds Aol dmotmydbgerds
060l MMdbs Hmyme(3 ,Rose or red or blak man”, 639685 30 Mmam®3 ,or rose is red or
the man is blak®, ®og 3bswos, ggaw0olgMEbBgy 093M5© YROM bsMOLLObO MoMydsbos. s1939,
MROM Q5950 03539 §obowogdol B39bgMmo g9M3sbmmo MaMydsbo gmyoligme
390356 056M26%g (obowrgm, Lmomo 271).

3093 9OHM0 9605360 I3zbgerm  M30MoGIbmds  B3zgbo  Bmscdbgerols g0l
30562369 m9b 3000190530 0loEsS, OMI B396 Js®medo Bgdoldogmo 9bosb Motmydsbo
399m93993L6 O™ G9JuGHom, olg bdom, gmawdo 30 FbmwmE 39JuEGHMIM030 MscYTsbgdo
ofjo®3mgds. 15939, M0 bogdom 3MEIL Fgdmbggzgddo P39b 1339 VYBONBIILYMBowo 33573L
JoOHMEo b3osh sMdsboE, 35806 MMgLE o JoMmwob Fbmwmo 39du@gdl
0563bob.
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56 3560 00 0s,| 56 3530 85309,

Or rose-red, or black man.

Loomatagdboo gy@oBo: ob oo Bomgemns, ob 3o30 dogos.

obgmobn®o moégBobo: or rose is red or the man is black

boyGsomo 272

3MI9b6GHs®0: 5 3ol dmsMdbgerdo RsfigMoos Fobswogds 96 g3sMo fomgwos,
56 3530 89305.%, GMIgEog Bgdmm 339 J0IMboEobash gsblbgzeggds dbmeme 0dom,
Gemd dsLdo Igmeg ,06“-0b fob ddodol Lolggbo bodsbos. - sdsg Bggbo Jodmwer 0bywrolw®mo
0563560l M30EM5EHGUMBS 5835655 309A0LgME 06Ol M9MRDMIb TgsMgdom.

(® B | zombgsB8emaaliby | epeagogyto sbaemato | Jsbygbal By8eabBgds

b 326000 Bomgemoa, 5b oo Bages

Copy
3cbodbyepob Bagambge

obgenoly®o comgdabo
&ylneme mamgdabo
ag9dabycene copdobo
o@ocnoyfo mofgdabo
qE@abgnemo mamgdabo
qb3abyo madmpdoba

oyGdyene mamgdabo

Google-3a dgaba

Loonotgdbno o3doBo: ob goctacpo B Wikipedia-30 dg36o |

Al
BB

o
ES
A

obgemoliy®e exstagdsbo: O rose

Bgfacnom gogbagbs

byGoomo 273

30996GHs®0: LYOHINDY foMmdmoygbowos Jo@Mme 0bEgwgddmew e 39d-3mM3ldo

B30 Lobom §MbJ30mboMgds0 JosOmmEo 3330560 BMOEgEo, MOl Gotygddos
2bd30Mmbo®mgdL bgdmo dodmbowwo Mol dmsMbgwols JoGomvimo 30060 YO

3ORIOMMYDS.

MO39 B@00sbsg Bsbl B3960 300MH0EIMo FmsMAbgwo 251 Fx MdYLYdIME
G9MQ0ob690L oS  0byeolyHOls s A9MTMBMEoLs 339 0dg3s SAMIMNZg MLYIED,
03O, GO, Ju3sbmE, s MMOIMw 9b9gddo.

51939,  LOSmMDY  BsdMIo  390gbg  BBL ol FMbJzomboergdo, GMIgerms
©HAsM900mO3 33309560 BMOHEOL JMBAsMOEGIL LT gds §IEg3500 OMYME 3 bdmgsbo,
olg ©oW53900560 dND6YBdYdOM SHoMTMML MMM SIGOBOWO BEOSDBOL MIMRTBS, 0Ly d9dbs
O0306OE JoOE, 0l YEbOYO FIRELS ©d 30303900580 s, S1Y3J, BHOFIWDY 530IBOWO
G9Judo 96 dobo dmbodbmo Bofforo oo Bogbml  gegdBO™mbywo HoMowol Lsboom
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Loliy®3zgar  FoLodsMmBY. 39Mdm: hsdmIo 3909 Hg“9bsms BTMbIMZoE0ol A5G
00153900359 »,8MB08bMEOL Fogzombgs®, ,,Google-8o dgdbs*, ,Wikipedia-8o dgdbs*, ,figMowa
293365 .  B3g9b 90  ©OEI30006  dMABGIGOL  LoLEBHYIL  FOLOMEgdObd  bImgsbo
06 d5690900m53. 9649, LobiEgdsl Tgderos:

1. bdmgsbo dMdsbgdom »0050(199/89%930() 9/ 35350399 30mbgo®
©50§Yml/d95y303H™b/d9H939GH 0L 9A0W0sb QooaMdgemlb Jomwyaro @gdu@ol 30mbgs;

2. b3mz560 863s6gd0m 396 JoBNME FMamdo/3030390530 FobabmMEO ML
9mbodbmeo Jo@mmeo gmsHom dgdbs JoGomen 4aw80/30303900530;

3. bdmgsbo d®Isbgdom  ,509069  3Ma80/303039000530°  gobsbmM oML
dmbodbmeo  Jommmo BMSDBOL Mocdsbom dgdbs 08 9bmdM03 gMAdo/303039005d0,
@I 965803 g MoMmATsbo bdmzsbo 36dsbgd0m3g 85659 339 39b35bMMEG0gWgm.

3905 530LY, 0dol QodM, MM JoMEme 3330506 BMOEIXTdo 9339 063 JM0MJOMOs
JoOM@o 3H9duGgdolb Lob@oduvmMo s WMYR03MMOE Fo5b5E0Bgdgwo LoLEGHYFdO s, s1g39,
JoOome 9bsdo dgdermero LIgbols s 9 DBEYM©sz0 Jombzol Mbstgdom B3z9b sl
39630bosgm  saMgm3g oMo dmbsmM3zgh, TMLodg s IGHIMYbgol LolEgdol
3639eL Lo39W-bs8MIbTsMYdEM 39MB0S.

853 5Ly, 98 0gILMb s353B0MPOM L3ZBOMO 3MAGBEBHIMOL Lsbom Z53bsEIdM
090009al: dobgsgzs 0dols, MMI JoOmwwo [obswowgdgdol h3gbgmwo obgeolydo s
396356990 39056900 LOMEYMBOEIO 56 5MOL (BMbOfgLEMYGOYE0s 35380MMS LobEYTs
©OE-3539M5 bMYBMIb 535300900 Lszombgdo, MMIgEms dmfglitnygdols 8gomEIdo
w339 00md0gdMe0s), ™35dobyagdos 3500  bsmobbmdMmo30  M30MEJLMds  Lomo®adbo
$0b5005gd0L  MAolgME MM TDGIMD, HMIdoi 03gbsss  S3Yboro  Lsfyolo
JoOomeo  §obosqdgdol JobssMlgdl, ®md 53 Fobss®lgdol o0bEmogoom  smygbol
1530 gdsLSE 30 96 0dEY3d. - 53PS, 1Y) 939YOPBMBOM 0T, MHMA FMYWOol JoMrcEo
80563690 30bgo35© 0doLY, GMI Je0gH MHIMOLLMS, 35063 SOV 01) GMPDIPIOO 56,
y39wsDg MRMM oo bstolbboo dmdmdsgg JoGomvicmo dmsMadbgwo, B3gbo JoGomvemo
d05Mabgwo, Gmdgoi B3gb 9399900  aaeol  dmo®mydbgols s  Bggbo  Falgdby
53956900 Io6dbgw0 5 LsbIEOBM FgMPYdOL 0bEHIMOMIdO0M, L 5649 EMOU
50 9mdgb@olomgol doger Moy d90mbgzg3ddo M30LMOMO35© WYROM  FoLswo bsMobbols

0560356908 0deg35 3000Mg 5358 0deg3s b WL Boymz9EMOME 3bMdOEO 439wsHY MBOM
35050 ba®olboom dmd«dsgg aw9awol dmsmdbgero.

07. Jsormmo dMs35emgbmgsbo  (Jo®ommer-0bamolv®m-g9Mm3s6mm-Glvmmo)  LalomdmHm
3M3300BHghyemo  LobEgol LosgEgwo 3ghlos. - s3GMOYd0: 3. @Bs33dg, 3. BoBwmo, o.
39058300 (0b., §390mm, LryMsmo 274, bmGsmo 275, Lwydsmo 276, LwyGsmo 277, yGHsomo
278, LGosmo 279, ULyyGsmo 280, Lmesoo 281, bybsomo 282, byGomo 283, LbwyyGosomo 284,
bmGosomo 285, Lwymsmo 286, bryMomo 287, mGsmo 288, liydomo 289, mesomo 290, byGosmo
291, byBHsoo 292):

939900 LMool IHBsMYd0m FoMImyoabo 30639 Lo3YE-LsdmabIsMYOM
JoOome bdosb bdsbg doo®mabgerr LolLEGgdgdl, MMIGEMsRsb ghmo MHBOHMb3gwymal
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JoOHME0sb 0baeol®, gMdsber s G 969030 bdosb bdsBg msmydbsl (93ysergds
93069 ImEmEmdol 36M535¢9bM3sb 3mM3MLL (ob. 270-9 - 288-9 LyGsMYd0)), dgmeg 30,
MOIbH03 HJosb bdsbg s®mdsbl JoMme s 0byerolivy® 9bgdl ImEmol (98gs6rgds Ls3dom
©OEO  IMEWMMIOL  JoOHDME-0baolvE  3oMog)®  3mM3MLL  (ob. 289-9 - 294-g

L©H500900)).

— (= = [t
b 9B 0By Eolnho - B0l 86RIgs
oy 333000md0ls good morning
35000 dMAsbogdmogom Good luck
dobatos oadggbo Babga! I'm glad to see you!
Bo35®ogm, 8y o& BgLdol mdggbo. Excuse me, | do not understand you.
B0oeY3se, olamddgo MEGn Byres, I'onanyﬁc:Ta, roBOpuUTE HEMHOIMo MegneHHee.
20089m6590, 30mbYy3o. HOBTOPMTe noxanyncra.
Bgda BmdgEom gogoabnm ghomdsbymo. Lassen Sie mich lhnen einander vorstellen.
Omdgero Losmos? Wie spat ist es?
3000020 0yl odzgBo BeadmAsBds! Seien Sie willkommen!
good morning ogms 833000030l
I'm glad to see you! Bobatns omdagbo Babgs!
Excuse me, | do not understand you. Bodo@ogo, g ot Bgbdol mgzgbo.
|
bh@gﬂb’)m |
a.:-g.»oe,
W%maa@go
10 i o Jofc FaogHmds
i 5 PRl 6 [o600060m2000) -
PORICOES Sips G Ba%ols Bgglipds g
0bprobymoE domorgrro
byGosomo 274

30096GHs®0: LYIM>MDY FoBMLObME0s JsOMEO BE35¢9bM3560 LobodcIM EsTbTstg
LobB9gdob Loggero 39OLos, MHMIgEoiE X9 FbMEmE 30609 9gdulozmbdy oyMEbmdom
JoO»M@o 96006 BAosb BAsHg MRABL 0derggzs 0byeoly®, 49MHdsbe s OV
9690d0. 51939, LOLEGHYF> 0dEg3zs 0bYOLLIMHOEIL Jo@mmedo bdosb bdsBg MsMPIBOL sbvy
LolodeIM 3009960353000 YBOHNYB39wYMmTBOL LTS GdL.

5358056 LOLEBHYTS 5390E0S 3OO0 LOLOdIMMGdOL 3GOBE0390DY WIYHPDbMdOM.
5699,  35L0gGOE0MGOMEos  bbgoslbgs  LolomdM®m  ™9dgPo S  MOMMIMIEo 090
MBOHMB3ggmzoos GgLodsdolo 86635 9bm3zsbo 3MmM3MLom. sl FogowomsE, MMYME3
bH50006 BBL, 93X gMo© LoLEHGIsTo ML ,LLOLEHMIOM®, ,OMOIOHNMOJIO*, ToVIBOS,
»BMPO0Y,  ,03B30md,  ,Jowoddo”  Lobgwgdom  dmbodbmwo s gPMmTobgmoligeb
3900gmi0e0 6 256lb35398wo Myds.

LobGH9ds FMIBAsMYOYEL LT MOEGdSL 5393l BXMPMOE MgdoL, obg LszmdMbozsgom
96505 Y3000l 56HBG35L, HMIYG M6 GON-9MHDO Ym39mM30L JoOMME0s.

274-9 LYYOONODY 30603900l MMbO FOHYBS JoOHNMWOEIB 0byEOlOHDBY 0msMdbs,
99000930 ™m0 OMlvedy, 990gao Lsdo - 29MBsbMwbBY, dmerm bsdo 3o doodoom -
063c00b)MH0IB 05MATBs JoBrDby. - 3093 gPMbge bsBL 3ML3sTm: LOLEYIS ot
0dobs, ®Mmd 0dwgzs mOmIBOOZ GHJuEGHMIM0Z MGYTBIIL yzges JodosOmMeEgdom, bdowsb

211



bdsbg 09630l MBOMB3gYMRL  JoMIosb yzgws Fodsmmegdom, JoMoen -

063@olOl Incol 3o - mOGIBOOZ5G.

200030 30K 5386900 BrrdgMo LsbHIAmdo

aado g8y obgrmobyho

Please reserve a room in the hotel

=

BHINNRIBS
1ebe 980k

9 J¥BI@oEss obzrolghie
LiyB6e
JoOOCos6 oﬁaw‘*ﬂ“*;gw | 2ol BggLgds .
bGsoo 275

f a Translator. Copyright (c) ZOIS-WWMW —
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r—

20bM3M ELT0X 5386790 HmBYHo LSLGWBGMBo
99 80605 LBLEWOOM Joogdol 3IBGOMS6 Sberml

b 9By obwolno

Please reserve a room in the hotel
| need a hotel not far from the centre of town

’me Debm ghomosb

9 eformrnomeyl obyomolnfe
Jefroragerost 0ByolmRosb Labymden -
oBpEobems J5GormE l ‘ Sotbet Bushore
by®soo 276

% Translator. Copyright (c) 2015. by dsherame gBob dodSrcrgo®odoli oofdse

oedbm 98 a0Mdbome

-
20DMZM 80X 33670 603gB0 LELAYBGMTo

89 B0BE> LSLATBGM Jorrogol GI6AAMIE Sberml

23985 MDS, 357300 0530LX)BH™O MCOLO?

30HABTC@

FBoramosb 3636w

Please reserve a room in the hotel
| need a hotel not far from the centre of town
Guten Tag, haben Sie ein Zimmer frei?

Pohorawoss | | Db gBoess

Lslbydnm

\ B30l Bg3Lgds

byGsomo 277
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¢ T Coproht (20139 g g oo oo [ B e
Sebogbs  Ggbowo -« [ opoveeses |
20bM3M EFOX536Im BMTgHo LHLAMBHMBo Please reserve a room in the hotel
89 806> LALAMBGM Jodgol GIBAOME sbeEml | need a hotel not far from the centre of town
20856 MDY, 3OJ300 MIZOLVIBIEO MEMSbO? Guten Tag, haben Sie ein Zimmer frei?
50 Bg80 LOZoBVOAM BMSMO BoT MOA BU3NTHAA KapTo4Ka
) e
B2 O LILANIGS i
FHOOYCOEIE HYLICSQ 5 % B50b Bg3Lgd>
byGsomo 278
(5 Tralto.Copyright () 015, w0 ety g cdiorotet ocboe e I R W e
oabm g8y obaroboo - B0l ¥6Ro3> |
20BMZM BN 38690 BmBYHo LHLEABGMBo Please reserve a room in the hotel
39 806005 LBLAMBOM Joddol 3IBAGHME SbrMl | need a hotel not far from the centre of town
2OTIGXMDS, I3 MOZOLIBHO MMSLO? Guten Tag, haben Sie ein Zimmer frei?
| 50 BgBo LygoBoGH® doMsMO BoT MOR BU3UTHAaA KapTo4kKa
| That's too expensive 92U B5¢m036 30605
— ) ]
9
FONTC0EE BooLOn0©s6 B3P0l Bg3Lgds ‘W '
0B oLYG© ’ ‘ FOOIES© i |
byGsomo 279

3MmA9b@o®o: 275-9 - 279-9 LM gdbBg 9396 bgogm OMaMO HBOHWE39wymRal
LoLBHYIS JoOMEo 9bosb Mzbmgbgddo (0byeolr®o, Ag9edsbmwo, Glwmwo) bldowsb
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2.1. Georgian Intelectual Corpus - Short English Versions

2.1.1 Shortly About Aims of Construction of the Georgian
Intelectual Web — Corpus

01. Two years project AR/122/4-105/14 "One More Step Towards Georgian Talking Self -
Developing Intellectual Corpus", which have been supported by the Shota Rustaveli National
Science Foundation and in confine of which it was elaborated Georgian Intellectual Wed-Corpus,
is one of the fundamental subproject of the long-term project "Technological Alphabet of the
Georgian Language" [4], [46], [56 — 58], [70] of the Scientific-Educational Center for the Georgian
Language Technology.

By the contsruction of the Georgian Talking Self-Developing Intellectual Corpus, in other
words, the Georgian Intellectual Web-Corpus, which, sometimes, we call as Georgian Smart
Corpus, there is made a fundamental step toward complete construction the Georgian Universal
Smart Corpus.

At the same time, today it is clear, that without construction Georgian Universal Smart
Corpus in a complete way it is impossible as a complete technological elaboration of the Georgian
language i.e. complete construction of the Georgian technological alphabet as well as to defend
Georgian language from a alarming danger of digital extinction [3 — 4], [19], [32 — 33], [53], [57],
(78], [88], [98 — 99], [102], [104 - 105], [119].

02. Truly, according to the two years all European research “Europe’s Languages in the Digital
Age”, which was organized by the META-NET with partial financial support of European
Commision, to defend a language with the danger of digital extinction there is necessary to be
supported this language with all that language resources which are obligatory to construct text
analyzer, speech processing and automatic translation systems for it.

At the same time, under the language resources, which are obligatory to defend a language
with a danger of digital extinction there is assumed all monolingual and multilingual language
corpuses of all types and modality. In particular, there is assumed:

1. Monolingual referential, syntactic, semantic, discourse, and all other types of language
corpuses;

2. Multilingual parallel corpuses and all different kinds translation memory of different
types and specifics;

3. Speech corpuses of Different types and specifics. There is assumed all possible kinds
speech and dialog data as labeled and / or annotated as well titrated.

4. The different type multimedia / multimodal corpuses of different specifics. There is
assumed all possible kinds audio / video data and their titrated versions.
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5. The mathematical models, grammatic, lexicons, terminologies data, thesauruses, word
nets, ontological data of world knowledge of all different types and specifics.

Thus, from one side, a fact, that completely support of the Georgian language with language
resources means complete supports with all above mentioned Georgian lingual corpuses, from
second side, a fact, that Georgian Universal Smart Corpus will not be only some of the type
monolingual or / and multilingual corpus of Georgian Written Language or will not be only some
of the type monolongual or / and multilingual corpus of Georgian Spoken Language or will not be
only some of the type Georgian multimedia / multimodal corpus, because of according to the
research plan of the long-term project “Technological Alphabet of the Georgian Language” it (i.e.
Georgian Universal Smart Corpus) is understood as complete i.e. universal Georgian corpus which
will obtained by the systematic type integration of all above underline type Georgian corpuses,
makes evident that to construct Georgian Universal Smart Corpus is equally to complete supporting
of the Georgian language with language resources.

03. Thus, according to our research plan, a complete support of the Georgian language with a
language resources means to construct completely Georgian Universal Smart Corpus. This, in turn,
means to form all kind Georgian lingual data in a one systemized and clusterized net, in which
there will be inbuilt intellectual procedures and Technological Alphabet of the Georgian language,
which, in turn, will be equipped with translating abilities also.

04. Here, under the Georgian technological alphabet is understood a system, which analyze any
contents given with Georgian written, spoken and gesticulation languages and on the basis of this
generate all possible kind of conclusions.

In other words, this means that, Georgian technological alphabet - Georgian smart i.e.
intellectual system is such type computer system, which is completely equipped with thinking,
talking, seeing and studying abilities in the Georgian language..

Thus, in overall, it makes clear, that the task of construction of Georgian technological
alphabet i.e. Georgian smart system is reduced to the to each other very closely related tasks of
construction of Georgian computer brain, ear, throat and eye, the construction of which are the
main aims of the long-term project "Technological Alphabet of the Georgian Language".

At the same time, Georgian smart and translator system is understood as an extension of the
Georgian smart system with Georgian multllingual translator, which, in turn, will be constructed
on the base of the before already constructed Georgian computer brain, ear, throat and eye.

05. On the base of all above mentioned and, also, for the aim of summarize all above mentioned
we underline one more time the next: To (accomplish) building up the Georgian talking self-
developing intellectual corpus i.e. to build up Georgian Smart Corpus means:

1. To create a permanetly automatically developing complete Georgian web-corpus which
will be equipped with: the logic of the Georgian thinking and communication systems; with
intellectual procedures constructed on the bases of this logic; and, also, with the Georgian
technological alphabet, which is constructed on the bases of this logic and these intellectual
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procedures, in other words, with the Georgian smart i.e. Georgian intellectual i.e. Georgian
thinking and talking computer system;

2. To create Georgian thinking, talking and translating computer system, which system will
be constructed through extension Georgian thinking and talking computer system with the two-
way translator systems from Georgian to foreign languages and vice versa, which, in turn, will be
constructed on the basis of the above sited Georgian thiking and talking system.

Thus, to build up completely the Georgian Universal Smart Corpus means to build the one
comprehensive smart i.e. intellectual Georgian net, shortly Georgian-Net, which can be used freely
in a dialogue mode by any user for any of the below generally described tasks:

1. Checking the Georgian texts from morphological, syntactic and semantic points of views,
and in the case of mistakes, classifying them;

2. Checking the logical consistency of the Georgian texts and in case of discovering
contradictory data classifying them;

3. Information / knowledge extraction from the Georgian texts, and if the case of
inconsistency with the already extracted information / knowledge that are in the system,
classifying them;

4. Solving Georgian textual intellectual tasks of different types and complexities (we mean
also problematic ones) and generating the Georgian text corresponding to the solutions, (in some
cases a generated text can be ‘Georgian-net is not able to solve the given problem’)

5. Converting the Georgian spoken texts into the Georgian written texts, and vice versa;

6. Analyzing emotional constituents of the Georgian written and spoken texts;

7. Converting scanned handwritten / printed Georgian texts in digital texts;

8. Creating the games and additional tutoring materials for the students, pupils of school and
Kindergarten age and, also, creating the non-specific (i.e. widely oriented) and specific (i.e.
professionally oriented) Georgian talking intellectual system, that are necessary for providing
complete Georgian eGovernment and elnclusion (this assumes a simple possibility to create such
type systems);

9. Translating texts of different type, styles and complexity into the Georgian texts and vice
versa;

10. Converting the “foreign” IT systems into “Georgian” IT systems (this assumes a simple
possibility to manage them with Georgian spoken commands and to translate their foreign dialog
in Georgian).

All these can be done by the Georgian-Net i.e. Georgian Universal Smart Corpus, because of
the following:

1. In the corpus there will be unified all free data which were in web before realization of
the corpus, and, later it will automatically collect all the freely available new Georgian / Georgian-
foreign web data (we mean the data of all kinds and formats such as pure textual, scanned, audio,
video and subtitled audio and video data);

2. The corpus will be equipped with the Georgian language technology systems that are
necessary for achieving all of the above cited goals. In other words, the corpus will be equipped
with the Georgian-Mathematical, shortly, Georgian computer “brain”, which will be constructed
on the basis of K.Pkhakadze’s Logical Grammar of the Georgian Language, i.e. on the basis of the
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mathematical theory of the Georgian lingual-mathematical thinking system and, also, it will be
equipped with “Georgian computer ear, throat and eye” which, in turn, will be constructed on the
basis of the “Georgian computer brain”. To provide the corpus with all these systems, it means to
build the Georgian talking intellectual system in the corpus, i.e. to build Georgian technological
alphabet and voice command module in the corpus, which, in turn, will allow users to manage
corpus using the Georgian language.

3. Also, the corpus, which on the basis of the inbuilt Georgian talking intellectual system is
already equipped with thinking, speaking, hearing and managing abilities in the Georgian
language, will be equipped with the Georgian text-to-text and speech-to-speech multilingual
translator systems, which together with all already mentioned, equips the corpus with thinking,
speaking, hearing and managing abilities in technologically elaborated foreign languages also.

06. All these above mentioned, in overall, makes clear, that eccording our reaserch plan, firstly, we
have to create a corpus with the thinking, speaking, hearing and managing abilities in the Georgian
language, which, after, will be equipped with thinking, speaking, hearing and managing abilities in
other technologically elaborated foreign languages also.!

Today, achieving this i.e. above underline goal, and it is clear, is necessary in the context of
the Georgian national aims and responsibility of saving the Georgian language from the danger of
the digital extinction in the digital age. - Truly, it is very clear, that, without achieving this goal, in
near future, Georgian nation will have no possibility to participate in the common world, among of
these, common Europian cultural-political space, which have already planned to be without any
kinds language barriers in near future.

By declaring the above statement in a categorical manner, we are bringing in front one
more time emphasize very high importance of the objectives of the monographic work i.e. of the
AR/122/4-105/14 project and, also, by this way, we are one more time underlining very high
importance of the construction of the complete version of the Georgian universal smart corpus.

This categorical position is based on and takes into account, together with our views shaped
in the previous years [76 - 78], [88], [98 — 99], [102], [104 - 105], [119], [124], [139] the views from
META-NET, which is dedicated to building the technological foundations of a multilingual
European information society (http://www.meta-net.eu). On the basis of the research “Europe’s
Languages in the Digital Age”, META-NET has published the very alarming press-release “At Least
21 European Languages in Danger of Digital Extinction - Good News and Bad News on the

European Day of Languages” (http://cordis.europa.eu/fp7/ict/language-technologies/docs/metanet-

white-paper-press-release-english-international.pdf).

Together with this, we take into account the content of the guide-like paper “Strategic
Research Agenda For Multilingual Europe 2020” (http://www.meta-net.eu/vision/reports/meta-

1 For that readers, who know for us very important work “Strategic Research Agenda For Multilingual
Europe 2020” Presented by the META Technology Council in 2012: Our above presented research plan in many
aspects coincide with research plan of above mentioned agenda and it is natural because of for us this resaerch agenda
is very important directional line for our movment toward complete technological foundation of the Georgian
language, but, here, we have to underline that the main part of our above shortly dicribed research plan was elaborated
in previous years [74], [76], [77 — 85], [87 —94], [97 — 102], [103 — 105], [107], [114], [119], [127 — 129], 140 -149].
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net-sra-version 1.0.pdf) published on December 1, 2012, where the following is declared as
META-NET’s not so far aim: “The goal is a multilingual European society, in which all citizens can
use any service, access all knowledge, enjoy all media and control any technology in their mother

tongues.”
Besides this, here we take into account the fact that all that 21 European languages, which

are in the danger of digital extinction, are more suported from language resources and technologies
points of views than the Georgian language.

07. Thus, the final goal of the AR/122/4-105/14 project “One More Step Towards Georgian Talking
Self-Developing Intellectual Corpus” i.e. of the constructing Georgian Smart Corpus, which is
crucially important step toward constructing Georgian Universal Smart Corpus in complete mode,
is to build the most complete version of the Georgian-net of the above described type as soon as it
is possible and, also, to provide engagement of the Georgian language in already planned process of
technological foundation of the 2020 multilingual Europe, which, we believe, is the only way to
save the Georgian language in the digital age [1 - 4], [32 - 35], [53], [56 — 58], [74], [97 - 102], [104 -
107], [119], [142].

In fact, it is quite clear, that the integration of the Georgian nation in that European
community, which have already announced and already actually cares on to defend its own
languages and cultures from the danger of digital extinction, will make the Georgian language and
culture much more safer in front of the above mentioned very high quality danger of digital
extinction.

08. Taken into account all above mentioned and, aslo, on the base of all these, here, we make one
of our main recommendations and emphasize the following: As it is directly related with the
national aims and responsibility to care on Georgian language and to defend it from the danger of
digital extinction it is very clear the necessarily of acceleration of the process of the technological
development of the Georgian language [3].

2.1.2 Shortly About Constructing Methods of the Georgian
Intelectual Web - Corpus

01. In 2012, by the supervisoring K. Pkhakadze, in the Center for the Georgian Language
Technology of the Georgian Technical University, it was started a long-term project
“Technological Alphabet of Georgian Language” [4], [46], [56 — 58], [70]. The long-term project
was elaborated on the base of the State Priority Program “Free and Complete Programming
Inclusion of a Computer in the Georgian Natural Language System” [76 — 93], [96 — 108], [110 -
120], [122 — 149] which was leading by k. Pkhakadze at the I. Vekua Institute of Appliaed
Mathematics of the Iv. Javakhishvili Tbilisi State University in 2002-2007 years.
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At the same time, the Georgian Intelectual Web-Corpus i.e. Georgia Smart Corpus and in it
inbuilt Georgian language technology systems, which are listed below, was worked out by the
reasearches which were persude in confine of the long-term project “Technological Alphabet of
Georgian Language”.

In particular, all these are worked out through the further strengthening and extension of
the results of such fundamentaly important sub-projects of the long-term project “Technological
Alphabet of Georgian Language” [1 - 2], [4 -32], [34 — 52], [54 — 65] as are:

1. “Internet Versions of a Number of Developable (Learnable) Systems Necessary for
Creating The Technological Alphabet of the Georgian Language" (Project supervisor - K.
Pkhakadze; Project was funded with 19 000 Georgian Lari by the Georgian Technical University
Ne048-13 grant (2013.09.01 - 2014. 03.31));

2. “Foundations of Logical Grammar of Georgian Language and Its Application in
Information Technology" (Project supervisor — K. Pkhakadze; Project was funded with 100 000
Georgian Lari by the Shota Rustaveli National Scientific Foundation Ne31/70 grant (2013.04.25 —
2015.04.25));

3. “In the European Union with the Georgian Language, i.e., the Doctoral Thesis - Georgian
Speech Synthesis and Recognition” (Doctorantor — G. Chichua, Sintefic supervisor — K.
Pkhakadze; Project was funded with 27 000 Georgian Lari by the Shota Rustaveli National
Scientific Foundation DO/305/4-105/14 grant (2014.03.01 — 2015.07.31));

4. “In the European Union with the Georgian Language, i.e., the Doctoral Thesis - Georgian
Grammar Checker (Analyzer)” (Doctorantor— M. Chikvinidze, Sintefic supervisor — K. Pkhakadze;
Project was funded with 28 000 Georgian Lari by the Shota Rustaveli National Scientific
Foundation DO/308/4-105/14 grant (2014.03.01 — 2015.07.31));

5. Doctorate theme "The elaboration and Improvement of the developing tools of the
Georgian smart corpus" (Doctorantor— Sh. Malidze, Sintefic supervisor — K. Pkhakadze; (Doctoral
program of the Faculty of Informatics and Control Systems of the Georgian Technical University)).

In addition, considering that, the long-term project "Tecnological Alphabet of the Georgian
Languaget" is based on the state priority program “Free and Complete Programming Inclusion of a
Computer in the Georgian Natural Language System”, it should be emphasized that the AR/122/4-
105/14 project, and therefore, the Georgian Intellectual Web-Corpus, which is constructed within
the framework of this project, is based also on that results of this State Prority Program, which
were obtained in previous years [66 —96], [100 — 109], [111 — 118], [120], [122 — 143]. In particular,
these results are obtained by those for us very important subprojects of the State Priority Program
which are the follow listed ones:

1. “Georgian text-to-speech system and II stage Georgain sytax checker” (Project autors and
supervisors — A. Vashalomidze, T. Putkaradze, K. Pkhakadze; Project was funded with 19 000
Georgian Lari by the Georgian Technical University Ne103 grant (2011.04.01 -2011.12.31));

2. “Foundations of Mathematical Theory of the Georgian Language and Thinking And Sub-
systems of the 1% Version of the Voice Managed Georgian Intellectual Computer System” (Project
supervisor — K. Pkhakadze; Project was funded with 19 000 Georgian Lari by St. Andrew the First
Called Georgian University of the Patriarchy of Georgia (2009.04.01 — 2009.12.31));
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3. TSU State Priority Program “Free and Complete Programming Inclusion of a Computer in
the Georgian Natural Language System” (Project supervisor — K. Pkhakadze; Project was funded
with 12 000 Georgian Lari by Ministry of Education and Scince of Georgia (2005.06.01-
2005.12.31)).

Thus, this means that, the results, wich are already obtained in confine of the long-term
project “Technological Alphabet of the Georgian Language” and which are aimed to defend
Georgian language with the danger of digital extinction, the part of which are described in this
monographic work, are riched by those grant supports, which were won by our research team,
when, it is clear, that such very important scientific direction must be have direct financial support
on the state level.2 — The results, which were obtained by our team with such very poor financial
support, gives us right to hope, that in the case of adequate support from Georgian society and
government we i.e. Georgians are able to completely perform process of the technological
foundation of the Georgian language and, accordingly, to defend Georgian language with the
danger of digital extinction.

02. AR/122/4-105/14 project “One More Step Towards Georgian Talking Self-Developing
Intellectual Corpus”, as well as those above overvieved projects, which have played grounded role
for it, are methodically based on the new ideological and theoretical views of the K. Pkhakadze’s
Logical Grammar of the Georgian Language [17 — 18], [29], [37 - 38], [55], [60 - 61], [63], [65 — 67],
[71 - 85], [87 — 93], [96], [100] [103], [106 — 108], [110 — 118], [120], [122 — 123], [125 — 141], [142 -
149].

At the same time, the Logical Grammar of the Georgian Language is a first mathematical
theory of the Georgian Natural Language System i.e. of the thinking system naturaly given inside
of us with the Georgian language. The Logical Grammar of the Georgian Language, which first
results were already elaborated in 2001-2012 yaers, In a complete and systematic way, was
constructed by researches, which were performed in confine of the Ne31/70 project “Foundations
of Logical Grammar of Georgian Language and Its Application in Information Technology".

03. When the first systematic attempts to study the Georgian language with the aims of
constructing the mathematical theory of the Georgian language, and also, with the aim of
constructing Georgian Smart System i.e. artificial intelligence system in the Georgian language are
beginning in 1999-2003 years by K. Pkhakadze's researches [127 — 143], In the west, the processes
of elaborating strict mathematical grammars for various languages go almost continuously.

The aim of these mathematical researches is to make those languages as the technologically
fully elaborated languages. The intensity of such kind of researches especially increased from 1950s
and it is related with Naom Chomsky’s and Richard Montague's revolutionary researches.

Taking into account the above underlined purposes of full-scale technologization of natural
languages, the majority of the world’s leading languages has been already sufficiently studied with
the mathematical point of view. At the same time, as it was already mentioned above, the process

2 Qur team, which aim is to perform complete technological elaboration of the Georgian language, during
2004-2017 years, in overall, was funded only with 422 000 Georgian Lari.
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of mathematical studying of the Georgian language has begun only ten years ago. This makes clear
the inevitability of the intensification of this process! - The main reason of the low level and
quality of technologization of the Georgian language in comparison to other languages is exactly
that the Georgian language is insufficiently studied from mathematical point of view.

04. Generally, our researches are aimed to the complete mathematical and automatic foundations
of the Georgian Language and Thinking. More strictly, our researches belong to the foundation of
langauge, logic and mathematics. - In more details

1. We are studying the natural logic of the natural Georgian Language, in other words - the
Georgian Language and Thinking. This means that we are studying the Georgian Written, Spoken
and Thinking Languages as in their interrelation, as well as in their interrelation with
Mathematical Language. This means, that we are trying to recover the Mathematical Theory of the
Georgian Language and Thinking. — This, in turn, means, that we are trying to recover in us i.e. in
Georgians naturally inborn Mathematical Theory of the Georgian Language and Thinking, which
existence is a one of the main insight of our researches.

2. We are studying the Georgian Spoken Language for the aim to create the Georgian
Speech Synthesizer and Recognizer systems.

3. We are aiming to equip a computer with the Georgian speaking, listening and thinking
abilities. - We are trying to make this by the software of it with the Mathematical Theory of
Georgian Language and Thinking and, also, with the Georgian Speech Synthesizer and Recognizer
systems.

05. Shortly About How We Have Understood the Task of the Complete Mathematical and
Automatic Foundation of the Georgian Language and Thinking: To this point it must be underline
that we aim to make foundation of the Georgian thinking, but not of the Georgian speaking (in the
sense of talking)! - Moreover, we assert that complete mathematical and, accordingly, automatic
foundation of speaking (in the sense of talking) is impossible!

For us inherent lingual sign is a triad ‘signifier < lingual automata — signified’, where
‘signifier’ and ‘signified’ are lingual expressions. They are related to each other in the lingual
automata by this lingual automata, which, in turn, are able to make (for example to forme new
word i.e. new lingual sign), to change (for example, to extend semnatic meaning of an existed
word), and to understand (for example, to give answer on the question - what is signified by this
signifier (i.e. by this lingual expression?)).

In addition to the mentioned we underline: it is clear, that differently from lingual
communication, i.e.from a speaking, the thinking, i.e. lingual self-communication of a human with
himself, does not characterized by the ambiguity complexity of syntactic and semantic types. On
the basis of all above mentioned we assert that for the complete automatic foundation of speaking,
which foundation, from our points of views, is realizable only in dialogic mode, firstly, it must be
made complete automatic foundation of thinking, which for us is a right, i.e. well-form of the
lingual self-communication. - Here we, very shortly and very generally, have overviewed starting
point of our way toward complete mathematical and automatic foundation of the Georgian
Language and Thinking.

261



06. Shortly About Written, Spoken and Thinking Languages: The Georgian Written Language is
completely embedded in the Georgian Spoken Language, but not vice versa. Also, the Georgian
Spoken Language is completely embedded in the Georgian Thinking Language, but not vice versa
(See Figure 1).

This implies that the natural laws of the Georgian language are in the Georgian Written

Language only partially, these laws are in the Georgian Spoken Language more completely, and
these laws are completely and exhaustively only in the Georgian Thinking Language.
On the basis of here mentioned very clear circumstances we declare: Any linguistic research with
the aim of mathematical and automatic foundation of a natural language system will be successful
only in that case if this research tries to solve problems of the written and spoken languages in
thinking language. - Here very shortly is shown direction line of our way toward complete
mathematical and automatic foundation of the Georgian language and thinking

Figure 1

The Graphical representation of natural interrelation between the Georgian Written,
Spoken and Thinking Languages. Here:

1. GWL denotes Georgian Written Language;

2. GSL denotes Georgian Spoken Language;

3. GTL denotes Georgian Thinking language.

07. Shortly About the Georgian Lingual Ideology: The Georgian Lingual Ideology is fundamentally
based on the mathematical specifics of the Georgian Language and Thinking, on Shalva
Pkhakadze's Notation Theory, and, also, on his General Semantic Program, which lingual
modification we call as Natural Semantic Program.3

3 Honored scientist Shalva Pkhakadze is a one of the founders of the Georgian school of mathematical logic.
His Notation Theory was elaborated with the aims of foundation of Hilbert’s and Bourbaki’s style mathematical
theories. (See: 1. Sh. Pkhakadze, Some Problems of Notation Theory, Tbilisi State University Press, 1977; 2. Sh.
Pkhakadze, A. N. Bourbaki Type General Theory and the Properties of Contracting Symbols and Corresponding
Contracted Forms, Georgian Mathematical Jounal, Vol. 6, Num. 2, Kluwer Academic/Plenum Publisher, 1999). The
Notation Theory, in spite of the fact, that it was created for the aims of foundation of the mathematical theories, in
1996, was appreciated as one of the first source of the Higher - Order Rewriting systems with the Bound Variables (see
Femke van Raamsdonk, Confluence and Normalisation for Higher - Order Rewriting, 1996). Also, it is well known
Shalva Pkhakadze’s fundamental works in a general set theory and Lebeg’s style measure theory.

262



In General, Sh. Pkhakadze’s Notaion Theory is the system of the formal rules of the formal
extensions of the formal theories and languages. At the same time, we call a formal language
(theory) without possibility to be formally extended (resp: with possibility to be formally extended)
as a formally non-developable (resp: as a formally developable) language (theory).

Thus, in Sh.Pkhakadze’s Notation theory, which was formed on the basis of his J
Sufficiently General Mathematical Language, there are described different types of formal rules of
formal extension of formal languages and theories, which are called as Contracted Rules.*

By the help of these Contructed Rules one can extend any J Sufficiently General
Mathematical Language in almost any case of needing to develope it lingualy. This means that
Sh.Pkhakadze’s Notation Theory gives us scientifically founded understanding of 3 Formally
Developable Mathematical Languages.

At the same time, based on the J Sufficiently General Mathematical Language, there is
defined 3 Sufficiently General Mathematical Theory and any J Sufficiently General Mathematical
Theory together with abovementioned Contracted Rules gives us scientifically founded
understanding of 3 Formally Developable Mathematical Theories.

In addition, it must be mentioned, that if 3* is any extension of any semantically completely
understood, i.e. interpreted, i.e. non contradictory 3 Formally Developable Mathematical Theory
and if this extension was made by the help of above overviewed Contracted Rules, then 3 is a
semantically completely understood, i.e. interpreted, i.e. non contradictory theory as well.

Above, there is non-formally and very shortly described the Sh. Pkhkadze’s General
Semantic Program, which is a one of the main result of his Notation Theory.

As a conclusion: Because of any Frege’s Mathematical Language is a 3 Sufficiently General
Mathematical Language and any Hilbert’'s Mathematical Theory is a 3 Sufficiently General
Mathematical Theory, we conclude, that Sh.Pkhakadze’s Notation Theory equips a formally non-
developable Frege’s Mathematical Languages and Hilbret’s Mathematical Theories with a formally
developable abilities.

08. Georgian’s Language General Thesis: It is clear, that above described type 3 Formally
Developable Mathematical Theories and Languages give very fruitful new possibilities to construct
non-simple intellectual systems. Also, such understood 3 Formally Developable Mathematical
Theories and Languages give us scientifically founded understanding on the human lingual nature
and, also, they give us right to state the following as a Georgian Language General Thesis.
Georgian’s Language General Thesis: According to the Georgian Lingual Ideology any
Natural Language is a result of step by step extensions of the Primary Mathematical Theory. Also,
according to us its alphabet i.e. the Primary Mathematical Language, its axioms, and its inference
and extension rules are the Primary Mathematical Concepts. At the same time, we declare that the
Primary Mathematical Theory i.e. as the Primary Mathematical Language as well as other Primary

4 Sometime we call the 3 Sufficiently General Mathematical Language as Pkhakadze’s Mathematical Language.
Below we have made short overview interrelations of the Frege’s and Pkhakadze’s Mathematical Languages.
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Mathematical Concepts are universally inborn in all humans by the natura and in confines of the
Primary Mathematical Theory they act automatic way, i.e. instinctually.’ - See Figure 2, where:
1. NLkdenotes a k™ Natural Language;
2. MLk denotes a Mathematical Language, which stands between the Primary
Mathematical Language and the NLx. ¢

Figure 2

The Graphical representation of the natural interrelation of the Primary Mathematical
Language and different Natural Languages — Sometimes, because of, we hope, for evrybody
clear causes, we call this picturized representation as "lingual flower with mathematical heart".

09. Georgian’s Language Special Thesis: Differently from Georgian language general thesis, we have
already sufficiently proved the thesis, which is declared below as Georgian language particular
thesis:’

Georgian Language Special Thesis: Natural Georgian Language is a result of that formal
extension of the Primary Mathematical Language, which extension is made by the Contracted

> Thus, in general, we are agreed with Steven Pinker (See: 1. Steven Pinker, The Langauge Instict - The New
Science of Language and Mind, 1994; 2. Steven Pinker, How the Mind Works, 1997). But, we have to declare: Today
so called conscious thinking in humans are based mainly on the inborn unconscious thinking system, which exists
universally in all the humans by the nature. - Thus, accordingly to this, for us language is much more a subconsious i.e.
instinctual entity, then uninstictual i.e. consious one. Also, it must be mentioned, that we are followers of Blaise
Pascal, when he was proving existence naturally inborn words and meanings. At the sam time, in some sense, we are
followers Gottfried Wilhelm Leibniz's of - The relations of the our views with Jerry Alan Fodor's and views are
underline after.

¢ Here and below, sometimes, when we will speak about Primary Mathematical Language, Mathematical
Language, Natural Language, we will have uder the viewe also Primary Mathematical Theory, Mathematical Theory,
Natural Lingual Theory, and vice versa.

7 Above and here declare points of views are in more details overviewed in [18], [74], [90], [93], [113], [130],
[135]. Also, according to the thesis, we underline, that our scientific approach and movement i.e. our view on the
complete mathematical and automatic foundation of the georgian language is, in some sense, very similar with
Leibniz's view on foundation of the knowledge, which is given by the help of the language and is extendable by the
help of lhe logic. See: G. W. Leibniz, New Essays Concerning Human Understanding, together with appendix, 2005
(First published in 1765).
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Rules, which we call as Georgian Extension Rules. In other words, natural Georgian Language and
Thinking, i.e. Georgian Lingual Theory is a result of that formal extension of the Primary
Mathematical Theory, which extension is made by the Georgian Extension Rule. - See Figure 3,
where:
1. By the PML (PMT) is abbreviated Primary Mathematical Language (Theory);

By the GML (GMT) is abbreviated the Georgian Mathematical Language (Theory),

which together with PML (PMT) is some type of 3 Formally Developable

Mathematical Language (Theory).

GNL i.e. GT&L

Georgian
ol L GSL
Extension /

LT

Figure 3

The Graphical representation of the step by step extension of Primary Mathematical
language by the Georgian Extension Rules ttill Georgian Language and Thinking i.e.
till the Georgian Natural Language, in other word, till Georgian Lingual Theory.

10. A Comment on Linguistic Universals: It is well known that Chomsky’s scientific aim was not
only automatic foundation of Natural Languages, but he was aimed to universal linguistic program
too.? It is well known, that Montague’s scientific aim was not only mathematical foundation of the
English language, but he was also aimed to find a universal grammar too.” Also, it is well known
about Wierzbicka’s attempts to find all such universal lingual semantic concepts - semantic units,
which would be sufficient for complete semantic understanding of a Natural Language.!°

About all above mentioned we declare: The linguistic universals are only constituents of the
Primary Mathematical Language and Primary Mathematical Concepts, on the bases of which are

8 See: 1. Chomsky N., Logical structure of linguistic theory, (first published in 1955), 1975; 2. Chomsky N.
Syntactic Structures, 1957; 3. Chomsky N., Cartesian Linguistics, (B. P. Narumova - In Russian), 2005; 4. Chomsky N.,
Knowledge of Language: Its Nature, Origin and Use, 1986; 5. Chomsky, N., The Minimalist Program, 1995; 6. Chomsky
N., Aspects of the Theory of Syntax, 1995; 7. Chomsky N., Mind and Language, 2005; 8. Nicholas Evans, Stephen
Levinson, The myth of language universals: Language diversity and its importance for cognitive science, Behavioral
and Brain Sciences 32, (In English) 429-492, 2009.

9 See: 1. Montague R., Selected Papers of Richard Montague, 1974; 2. J. Van Benthem, A. Ter Meulen (Editors),
Handbook of Logic & Language, 1997.

10 See: 1. Wierzbicka A., Lingua Mentalis, 1980; 2. Wierzbicka A.,. Semantics: Primes and Universals, 1996.
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constructed the Primary Mathematical Theory, which, in turn, by its different extensions give us
all different Natural Languages (See Figure 2).

11. Shortly on the Problem of Automatic Translation: Nowadays, a problem of automatic
translation is one of the most important from the general cultural point of view. Also, nowadays,
very active researches are performed with the aim to find the mediator language between various
different languages. However, even today, translator systems are constructed only for some
previously taken languages, and while constructing these translator systems it is mostly used
statistical methods of translation and are not used the methods of exact semantic translations on
the basis of the mediator language.

EXKX<PRESSION gL 1
2T

-

EXPRESSION L 1

Ml_1 N

FPINITL. ec<crRESSIONSraL

s L {

EX<PRESSION AL =

i)

EX<PRESSION gL =

Figure 4

The translation of the lingual expression From the NL1 Natural Language in to the NL2
Natural Language and vice versa through the subconscious ML1 and ML2 Mathematical
Languages, which are stand at subconscious level of the .NL1 and NL2 Natural Languages.

On all here mentioned we declare: The only way to solve completely the problem of
automatic translation is to use the Universally Agreed Mathematical Language as a mediator
language between the different Natural Languages.

In addition, two-way translation connection between two previously taken Natural
Languages will be available through the two-way translating interrelation of these Natural
languages with Universally Agreed Mathematical Language, which, as we had seen already, is
located betweem them as semantically mediatory language (See Figure 2, 3, 4, 5).

At the same time, the pre-translation of the lingual expresion into Universally Agreed
Mathematical Language, which we call also as intermediary language between all natural
languages, is important not only for the aims of automatic translation. The thing is, for
constructing intellectual system in a language, it is obligatory necessary to translate a language
expression in the subconscious mathematical language. - It is clear.
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In overall, it makes very clear, that Universally Agreed Mathematical Language, we have
discussed above, is systematic conglomeration of all that subconscious mathematical languages, any
from which is stand on the deep level of a natural language.

Thus, togethering all above mentioned, it makes very clear, that above discussed Universally
Agreed Mathematical Language, as a conglomeration of all the subconsciously i.e. naturally existed
mathematical languages, are very important from the technology point of view which we have
already discussed here.

GeoWL [expression] GeoSL

expression

A GeolVIL

i

\/

expression

f
L& P

Figure 5

The visualization of the translation process between the Georgian, English and German
Languages by the help of the Universally Agreed Mathematical Language (UA_ML), which,
we think, is the intermediary language between all natural languages i.e. the natural
universal interlingua for all natural languages. Here:
1. GeoML (GerML) (EngML) denotes Georgian (German) (English) Mathematical
Language i.e. Subconsious Georgian (German) (English) Natural Language;
2. GeoSL (GerSL) (EngSL) denotes Georgian (German) (English) Spoken Language i.e.
Consious Georgian (German) (English) Natural Language;
3. GeoWL (GerWL) (EngWL) denotes Georgian (German) (English) Written Language,
which is a written form of the most part of the Georgian (German) (English) Natural
Language;

12. Shortly About the Semantic Problem: Till Nowadays a problem of semantics is one of the main
problems from the points of mathematics, linguistics, philosophy and technology. The above very
shortly presented Georgian Lingual Ideology brings us to the new views on this very important
question. Thus:
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1. According to the Georgian Lingual Ideology, any Conscious Natural Language, i.e. any
Natural Language is a natural semantic system and any attempt to understand and represent
it as non-semantic formal theory is the way without final result.

2. According to our approaches semantic problem in any Natural Language is reduced to
problem of understanding, which, in turn, is reduced on the possibility to answer the
question — what does it (lingual expression) mean?

3. According to our approaches, we declear: If all languages are the result of above discribed
type step by step extension of Prymary Mathematical Language, then the non contradictory
answer for any above stated type question must be existed into the any language system.

Thus, we conclude that we will have no semantic type, in other words, lingual type dificulties

in a language, if we will solved completly the problem of the recognition of the Extension Rules of
this language.

13. On the basis of above shortly overviewed approaches it becomes clear, that in our movement
toward complete mathematical and automatic foundation of the Georgian Language and Thinking
we are attempting to recover the subconscious part of the Georgian Language. - In other words,
through the step by step recovering of constituents of the Subconscious Georgian Language and
Thinking we are aiming to the complete recovering of the Primary Mathemtical Language, on the
basis of which is constructed the Primary Mathemtical Theory, which, in turn, as a primary lingual
knowledge is inborn in all humans naturally.

Here we are very close to the Pascal’s insight on the natural existence of self-understandable
words, in the case of none existence of which, it would be impossible to understand as them, as
well as all other words and phrases. !! - Also, it is very clear, that the success in our above shortly
specified movements makes mathematics as a part of natural science.

14. Theoretical methods of our researches for the aim of the complete mathematical foundation of
the Georgian Language and Thinking are mainly defined by the above shortly described Georgian
Lingual Ideology.

At the same time, our methods are defined by the next easy understandable idea: If the
natural Georgian Language and Thinking is not a strictly, in other words, mathematically
organized system, then to organize it as a strict mathematical theory is impossible. - On the base of
our deep inner conviction, we believe that the Georgian language i.e. in us by the help of the
Georgian language naturally i.e. subconsciously realized laws of the Georgian thinking are strictly
such type.

Thus, in our researches we try to follow to in us naturally existed laws of the Georgian
Language and Thinking and through their exhaustively understanding we are trying to describe in
us on the base of them subconsciously existed lingual knowledge. In other words, our methods are
based on the next point: All can think, but none can say how we perform it! — But, it is clear, that
for the understanding how we perform thinking processes it is sufficient to give conscious form of
that subconscious knowledge only on the basis of which we are able to think.

1 Here discussed points of view in more detail you can see in [18], [74], [90], [93], [113], [120], [130], [135].
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According to the above mentioned, our research methods are based on the natural specifics
of the Georgian Language and Thinking. Also, formal bases of our formal methods are those new
formal tools and methods, which were elaborated by Shalva Pkhakadze in confine of his [
Sufficiently General Mathematical Language and Notation Theory. At the same time, we are
basically based on the K. Pkhakadze’s method of the Direct Formal-Logical Description of the
Georgian Natural Language System.

We call this description as direct description because of by it the words are described
directly and independently from the contexts. In other words, we describe the words without
using well-formed expressions and Church’s A-operator.

As it was mentioned, the method of the Direct Formal-Logical Description of the Georgian
Natural Language System allows us to makes direct mathematical description of the Georgian
words without using Church’s A-operator: Here arose a question - why is not such necessary
Church’s A-operator for mathematical description of Georgian words and why it is such nessary for
English ones?

On the base of our Georgian lingual intuition, we declare that, the main reason is the
English CN type words, which have unfinished nature from the points of views of syntactic and
semantic functionality. This nature of the English CN type words makes impossible to make their
description without using well-formed sentences and phrases, only where they have taked their
syntactic and semantic meaning.!?

Because of above pointed, the only way to make functor/argument, i.e. mathematical
description of English words is to make this through the A-abstraction of the English well-formed
expressions. — English CN type words, which take their syntactic and semantic meaning according
of their location in the well-formed expressions, have no any functor/argument nature without
well-formed expressions! - Because of these, the impossibility to make their direct formal-logical
description is very clear.

At the same time, as it was already mentioned, in Georgian there are no CN type words and,
as a rule, any Georgian word has its own syntax and semantic value, i.e. meaning, which dose not
changes despite its different location in different well-formed expressions.

15. The aboveunderline deep difference between Georgian and English natural languages was
confirmed at the first stage of our researches. On this stage of researches we made very important
declaration about the general sameness of Georgian words and Frege’s mathematical symbols.

Because of this, on that stage of our researches we declare that from general point of view
Georgian Language and Frege’s Mathematical Language are one and same type languages.

Further researches, which were based on Shalva Pkhakadze’s Notation Theory and his 3
Sufficiently General Mathematical Language, made deeper our views. In the development of these
deeper views, the key role, together with already mentioned, has played the natural understanding
of the Georgian nouns and noun phrases as restricted mathematical variables and / or constants.!3.

12 Contrary from this, any Georgian word has its own syntactic and semantic meaning independently from in
which well formed sentence or phrase it is located.
13 Here it is underlined one of the key results of our first stage researches. Firstly in 2001, it was declared at the
Fourths Thbilisi Symposium on “Logic, Language, and Computation” that mathematical variable and constant symbol
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This is a very natural feature of the Georgian Language and Thinking and, also, the same is a
one of the real argument for rightness of the Georgian language’s particular thesis, which was
stated above.!

Thus, because of importance of the question we have to formulate the next: Mathematical
variable and constant symbol are not pure, i.e. artificial mathematical ideas, but in the Georgian
Language and Thinking they are naturally represented by Georgian nouns and noun phrases.

Above stated allows us to declare the next as already sufficiently proved: The mathematical
variables and constants are not pure mathematical i.e. artificial ideas, but they are naturally present
in the Georgian language and thinking with Georgian nouns and noun phrases. This dictates to
conclude, that variables and constants, as a natural - primary mathematical concepts, must be
considered as components of the Primary Mathematical Concept.

16. As our formal methods are mainly based on Shalva Pkhakadze’s formal approaches, below, we
shortly overviewed his understanding of the mathematical symbol, which differs principally with
Frege’s symbol, and on the basis of which is constructed his 3 Sufficiently General Mathematical
Language and Notation Theory.

Frege’s mathematical symbol is an operator and it is characterized by its placeness, which is
indicated by the natural number n (ne{1,2,. . .}), when Pkhakadze’s mathematical symbol is an
operator-sign and it is characterized by its weight, which is indicated by the pair of natural
numbers (m, n) (m, ne{l1,2,. . .}), were if n=0, then m=0 too.

The fact that ¢ is Frege’s n-place mathematical symbol is denoted by o®. o is called as n-
place operator. The fact, that ¢ is Pkhakadze’s mathematical symbol of (m,n) weight, is denoted by
c™n, g mnis called as a m-ary n-place operator-sign or as an operator-sign of (m,n) weight.

The main principle differences between Frege’s and Pkhakadze’s mathematical symbols is in
that, that, generally, first of them is an operator, when the second is an operator-sign. Below we
will see that this is really very principle difference.

The operator-signs on the basis of their weight naturally divided on next three different
classes: 1. m=0 and n=0; 2. m=0 and n>0; 3. m>0 and n>0. Let us consider in more detail all of them:

1. If m=0 and n=0, then ¢ 9 is called a 0-ary 0-place operator-sign. Symbols of this type are
as in Frege’s, as well as in Pkhakadze’s mathematical languages. Sometimes, these symbols are
called as non-operator symbols. Any non-operator symbol is either e or t type letter.

2. If m=0 and n>0, then 6© " is called as a 0-ary n-place operator-sign. Sometimes, a 0-ary
n-place operator-sign is called as (simple) n-place operator. Further, sometimes, we will use o®
notation instead of ¢ » notation.

are not artificial mathematical ideas, because of in the Georgian language they are represented naturally by Georgian
nouns and noun phrases. - At that time, in some referee notes, some famous western scientists were underlining that,
above formulated understanding of the Georgian nouns and noun phrases as mathematical variable and/or constant is
“remarkable new insight in logic, but it needs to be proved”. At the same time, for anyone, who has natural knowledge
of the Georgian language and, also, has scientific understanding of mathematical variables and constant symbols, the
here formulated is very clear and easy understandable truths. - The natural laws, which are naturally exist in Georgians
by the natural Georgian Language, is not ease to understand for them, which have not the natural knowledge of the
Georgian Language!
4 See [110], [116], [120], [121], [131].
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A type indicator of c” operator is either ((a)n, €), or ((0)s, t) order pair, where (o)n=(0l1,... ,0ln)
and for any 1<k<n, oxefe, t}. The first (second) element of the type indicator of c" operator is
called as a places type indicator (value type indicator) of the c" operator.

o" operator is called as a substantive (relative), if its result type indicator is e (t). The k™
element of the place type indicator of o® operator is called as a k™ place type indicator of the o®
operator. o operator is called as special (logical), if for any k (1<k<n) its k™" place type indicator is
e (t). Frege’s operator is a general name for special and logical operators. o” operator is called as a
logical-special, if it is not Frege’s operator.

Sometimes, the places type indicator of o" operator is given by e¢/t' expression, were
eent'=J and eeut'={1,2,..,n}. This assume that, if the k™ place type indicator of the " operator is e,
respectively t, than k belongs to the set e, respectively t'. Herewith, it is easy to understand that
places type indicator of o special (logical) operator is {1,2,..,n}/J (J/{1,2,..,n}). Let us make
agreement of using e (t*) expression as short denotation of {1,2,..,n}/ (&/{1,2,..,n}) expression.

Now we are ready to make classification of Sh.Pkhakadze’s simple operator-signs according
to which there are next six different type operators:

1. e" — e type operator, i.e. n-place special substantive operator;
e" — t type operators, i.e. n-place special relative operator;
t" — e type operator, i.e. n-place logical substantive operator;
t" — t type operator, i.e. n-place logical relative operator;
eld/tld — e type operator, i.e. logical-special substantive operator
6. el/tld >t type operator, i.e. logical-special relative operator.
3. If m>0 and n>0, then 6™ ® is called as a m-ary n-place operator-sign, shortly m-ary

A ol

operator-sign. If ¢™ ™ is a m-ary n-place operator-sign and vi,...,vn are so-called operator letters,
then o®™®vi..va is called as n-place compound (complex) operator. A binding indicator of c™ »
operator-sign is a non-empty subset {kike,....kj} of the set {1,2,...n}. o™ is called as complete
(partial) operator-sign, if its binding indicator {kike,... kj}={1,2,..,n} ({ki,ko,... kj}={1,2,..,n}).If cm»
is a complete operator-sign, then n-place compound o™ "vi...vn operator bounds in all its operands
all free occurrences of vi,...,va operator letters and nothing more. If ™ ™ is a non-complete, i.e.
partial operator-sign with binding indicator {ki, k2, ...,kj}, then n-place compound c™"vi...va
operator bounds all free occurrences of vi,...,va operator letters and bounds them only in those
operands which are placed in ki, ko, ... k™ places. In addition, any n-place compound, i.e.
complex operator, as well as any n-place simple operator, is a one of the type from above described.

17. We have already seen that from six types simple operators of the Pkhakadze’s Mathematical
Language, only four are in Frege’s Mathematical Language. But, because of all six above described
operators can be produced by categorical approaches founded on basic e and t types, we do not
consider above underlined variety of simple operators as principle difference between Pkhakadze’s
and Frege’s Mathematical Languages. But, it is clear, that it is impossible to be produced
Pkhakadze’s operator-sign with weight (m,n), where m,n>0, by above mentioned categorical
approaches. This asserts, that Pkhakadze’s operator-sign is a essentially new lingual idea, which, in
turn, proves that Frges’s and Pkhkadze’s Mathematical Languages differc with each other
principally.
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18. From the pure mathematical points of view the high validity of Pkhakadze’s formal approaches
are well known, but all that new formal possibilities, which are given by this formal approaches are
not known till today! - Our researches let us declare that:

1. From above listed Pkhakadze’s operator-signs only the first four type operators are
occurred in Frege’s mathematical language, but the complete mathematical description of the
Georgian Language and Thinking requires all above described ones. At the same time, we have
already sufficiently proved that, in general sense, in the Georgian Language and Thinking there are
only these six different type operators. - This is an additional argument of the:

1.1. Productivity of the linguistics researches by this approaches;

1.2. Rightness of above stated Georgian language's particular thesis;

2. In the Georgian Language, where nouns and noun phrases are naturally understood as
restriction variables and/or constants, which area of definition are by them naturally given sets, the
quantifier words are understood as Pkhkadze’s operator-sign. - This is a one more argument of the
rightness of above stated Georgian language’s particular thesis;

2.1. Productivity of the linguistics researches by this approaches;

2.2. Rightness of above stated Georgian language's particular thesis;

3. Moreover, after understanding of the Georgian Language and Thinking as a system obtained
by step by step extension of the Primary Mathematical Language by the help of the Georgain
Extension Rules there is proved that almost any word of the Georgian Spoken Language and
Georgian Written Language are in the Georgian Thinking Language definable Pkhakadze’s
contracted symbol. — Thus:

3.1. All this proves a rightness of the Georgian Language Particular Thesis clearly;

3.2. All this proves a high productivity of the Pkhakadze’s Formally Developable
Mathematical Language and Notation Theory for our aims i.e. for the aims of the
complete mathematical and automatic foundation of the Georgian Lanague and
Thinking clearly.

3.3. All this proves a high productivity of the Pkhakadze 3 Formally Developable
Mathematical Language and Notation Theory for the aims of linguistics researches
sufficiently. 15

19. With The aim of make more evident and more authentic the above decleared point of views
and, also, with the aim of enlightening theoretical bases of our methodological approaches, below,
we briefly overview some basic questions of Logical Grammar of the Georgian language:

Shortly on set-theoretic nature of simple Georgian nouns: In Georgian a simple noun is
understood or as a set, which is naturally defined in thought by this noun, or as a variable, or a
constant defined on this set. For example:

1. In the sentence ‘0l s®0OL 5530560 = he/she is a human’, ’sEsd0sbo =~ human® is
understood as the set of all humans, which we denote as ’{55d05b0}={human}’."”

' This not only lead us to the rightness of the Georgian Language’s particular thesis, also, this makes evident
that for our aims Pkhakadze’s Notation Theory and J Sufficiently General Mathematical Language are without
alternative.
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2. In the sentence 5580560 903305305 ~ human is mortal’ the word 5580560 ~ human’
is understood as a variable defined on the set {55d05b0}={human]}. - The fact is clearly proved by
the Georgian sentences ‘5Q5d0sbo 0m3g3og0s =~ human is mortal’ and 'gggers o@sdosbo
9335305 = all humans are mortal’, which have one and same meaning.'®

3. In the sentence ‘5530560 0m330s ~ human died’ the same word is understood as a
constant defined on the same set. - The fact is clearly proved by the Georgian sentences ‘5530560
03305 =~ human died’ and 'gyggws 50530560 dm33s = all humans died’, where the second
sentence is logically generalized form of the first one.?

Thus, one more time, because of importance of the question, we underline, that: The
mathematical variables and constants are not pure mathematical i.e. artificial ideas - they are
naturally present in the form of the Georgian nouns and noun phrases in the natural Georgian
language and thinking.?

Shortly on morphemes and complex operator and set-theoretic nature of simple Georgian
adjectives: According to existing views, a morpheme is either derivational or inflectional. Thus:

1. An inflectional morpheme operates on the word (root) and gives the word with the same
lexical and different grammatical meaning.

2. Derivational morpheme operates on the root (word) and as a result gives the word with
new lexical meaning, whose part of speech differed or did not differ from the initial one.

According to our researches this classification of morphemes is not complete. For instance,
the word ‘foomgero = (red)’ is A type word, i.e. belong to the adjectives, when the word ‘foomgels
~ (red_ in Ns case (i.e. in DAT case))’ contracts noun phrase ‘foogen Ns = (the / a red N)’, which,
obviously, is not grammatical form of adjective ‘fomgeo = (red)’, and, also, it can’t belong to any
class of part of speech, because of, as we have underlined above, it contracts noun phrase ‘fooger
Ns = (the / a red N)'.

Thus, we prove that the right 1-place morpheme ‘(-1)l = (-1)s’ in the word ‘(fomgw)l =
(ts'itel)s”?! is neither derivational nor inflectional. - This new type of morpheme we call as
contracting morpheme. Moreover, we call the word foomgwl = ts'itels’ as an intra-lingual
contracting word, because it contracts an expression which is fully expressible by means of the
language.

16 The sign ‘=’ indicates us on that very clear fact that lexical “identity” of the words ‘human’ and ‘adamiani’
dose not implies the identity of these words in Georgian and English thinking languages.

17 As was mentoned ‘{5e5300bo}={human} denotes the basic i.e. none - definable set of all humans. This
means that this set can not be given neither by naming its elements, nor by using recursion, nor by pointing out a
property by which it is defines. - Here it is the similar situation as it is in Euclid's Geometry with the notion i.e. word
‘point’.

' This is explained with the fact, that by the generalization of the free variable in a sentence, the meaning of
the sentence, which before of this was generalized, has not been changed.

19 This is explained with the fact, that by the generalization of the constant in a sentence, the meaning of the
sentence, which before of this was not generalized, has become generalized.

?*In 2001, this view about the Georgian nouns by experts was appreciate as "new insight in logic", because of
before this declarations the ideas of variables and constants were understood as artificial — non-natural concepts.

*! Here, ‘(fomgw)ls = (ts'itel)s’ is morphological form of the word ‘Gomguls = ts'itels’.
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Such words are in great deal in the Georgian language. For instance a verb ‘foogwos =
ts'itelia ~is a red’ and, also, the all such type Georgian verbs are intra-lingual contracting words.??

Beside of this, According Georgian Logical Grammar, simple Georgian adjectives are a
contracting word also. For example: ‘foogero = ts'iteli(-1) = red(-1)’ is right-1-place operator and
it contracts lingual-mathematical expresion ‘{ts'iteli}"_1’, which is built up with the set {ts'iteli}*
and with the 2-place set-theoretic operator of intersection, whcih is denoted as (-1 M -2).

In this way, ‘Gomgero = ts'iteli(-1) =~ red(-1)" as an adjective, is a contracting word and we
call it extra-lingual contracting word, because it contracts the expression, which is constructed by
the help of subconscious mathematical language.

Georgian verbs as extra-lingual contracting symbols i.e. very strong arguments that the new
lingual views, which are presented, is not only theory, but reality: According to the classical
linguistic approaches “a sentence is a declarative if it conveys a message about a fact or event,
affirms or denies something". This definition is acceptable for us, but not sufficient. In fact, here
poses a question as follows: how does a declarative sentence convey a message? In other words, in
which way does a declarative sentence affirm or deny some fact or event?

Let us consider the sentences (1) ‘It rains’ and (2) ‘It does not rain’ and pose a question: what
messages do these sentences convey and how? It is obvious that:

1. If we assume that (1) is true, then by this sentence we are given the same message, as if
we have assumed the sentence (2) as false.

ii. If we assume that (1) is false, then by this sentence we are given the same message, as if
we assumed that (2) is true.

iii. If we have no information (1)/(2) is true or false, then it is clear that (1)/(2) do not brings
to us any new information.*

Hence, for a listener, a sentence is declarative, i.e. gives some information about something,
only in that case if together with the sentence she / he also receives the information about that the
speaker utters it as true or as false data. In other words, if a listener cannot rely on the fact that the
sentence, which was uttered, was uttered as a true one, or was uttered as false one, then she / he
cannot receive any kind of information from this sentence.

This means that even if we have not consciously understood this, at the thinking level (1)
and (2) sentences have the following form: (3) [It rains = t] (4) [It does not rain = t]. - Here, the [- =
t] operator, by the help of wich is constructed (3) and (4) lingual-logical forms, gives to listener
subconscious understanding that (1) / (2) was uttered as a true data.

Thus, here, it is already proved that without the subconscious existence of the [- = t]
operator, we called it as Logical Operator of Declarative Sentences, it is impossible to form any
declarative sentence. Thus, in the Logical Grammar of Georgian Language, it is already strictly
proved by K. Pkhakadze:

1. The Logical Operator of Declarative Sentences is a Primary Mathematical Concept and,

? We think, that in English language, for example, the words "it's, don't, can't, won't" are intra-lingual
contracting words.

23 {ts'iteli} denotes the basic, i.e. non-definable set of all red entities.

** If we have no information about (1)/(2) is it a true or a false, then (1)/(2) can not brings to us any
information.
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therefore, it is a constituient of the Primary Mathematical Theory

2. Any Georgian declarative sentence is an extra-lingual contracting expression;

3. Any Georgian declarative verb is a declarative sentence and, therfore, it is an extra-
lingual contracting word.

20. To the end of this part, one more time, shortly, about that main results of the Logical Grammar
of Georgian Language on which we are based:

1. One of the main result of the Logical Grammar of Georgian Language is that that there is
proved the universal subconscious existence of the Logical Operator of Declarative Sentences in all
languages and, therefore, in humans.

Indeed, the Logical Operator of Declarative Sentences, which, sometimes, we denote as
[S:=t], must be exist in any language, but it is not consciously in any. This, in turn, proves that at
subconscious level of any language there is a language in which it exists directly. We call this
language sometimes as natural thinking, sometimes as natural mathematical language

Thus, we have to say, that we agree with Fodor’s ingenious insight about the existence of
the thought language. But, we think, that our views in some points differ from his views. He
wrote:® , The story about ‘Mentalese’ isn’t, and has never purported to be, a version of semantics.
To the contrary, if (asI suppose) Mentalese is a language (viz the language in which one
thinks) then it itself requires a semantics, just like any other language®“. - Thus, Fodor supposes the
existence of the thought language, while we have already proved its existence by the proven
existence of the [S:=t] operator. Moreover, according to Fodor its mental language requires
semantic explanation, while our mental language by its Shalva Pkhkadze’s type extension generates
a natural language together with its semantic.

2. The next main result of the Logical Grammar of the Georgian Language is that, that here

is already proved that the Core Part of the Georgian language is a Shalva Pkhakadze’s type
morphological extension of the first order theory with restricted quantifiers.?
Thus, by the Logical Grammar of Georgian Language there is proved that the Core Part of the
Georgian language is a Shalva Pkhakadze’s type morphological mathematical theory which has its
own formal alphabet, its own systems of axioms, its own system of the inference rules, and, also, its
own system of the extension rules by the help of which any well-formed expression of the the Core
Part of the Georgian language can be rewrite i.e. translate into subconscious Georgian
mathematical i.e. thinking language.

3. The Georgian Speech Alphabet as one of the main results of the Logical Grammar of the
Georgian language: According to us a speech unit of a spoken language is an indivisible, i.e. non-
separable, i.e. simple speech sound of the spoken language. we declare that the speech alphabet of
any spoken language should be comprised from the speech units of this spoken language. Thus, the
speech alphabet of the Georgian spoken language should be comprised from the Georgian speech
units, the our view about which is presented below (below GWLAlphabet(V) denotes the set of
Georgian vowels, GWL Alphabet(C) denotes the set of Georgian consonants). Thus:

2> Gee ReVel, Semantics — An Interview with Jerry Fodor, Vol.5, n.8, 2007.
?® The Core Part of the language is such part of it, which extension embodies whole Language.
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1. GWLAlpabet = GWLAlpabet(V) U GWLAlphabet(C);

2. GWLAlphabet(V) ={a, e, i, 0, u},

3. GWLAlpabet(C)={b,g,d,v,z,t,k,],m,n,p,z,1,5,t,p,k’,8q,8¢,c,jc¢x ), h}

The alphabet of the Georgian Spoken Language is denoted by GSLAlpabet. Herewith, we
are stating: By pronouncing any Georgian vowel, we are getting one speech unit, because none of
the Georgian vowels can be decomposed into simpler speech sounds. Thus, in the Georgian Spoken

Ik

Language, there is 5 vowel speech units presented by the set GSLAlphabet(V)={a", e*, i*, 0%, u'}
(Here a vowel with star denotes a speech unit attached to it).

In the Georgian language there is no Georgian consonant which can be pronounced fully
out alone, without a vowel. Thus, in this way, in the Georgian Spoken Language there are:

1. 140(=28x5) simple right syllables the set of which we denote by GSLAlphabet(CV);

2. 140(=5x28) simple left syllables the set of which we denote by GSLAlphabet(VC).

Thus, we state, that GSLAlphabet consisit of 285 speech units and it has next face:

GSLAlphabet = GSLAlIphabet(V) U GSLAlphabet(CV) U GSLAlphabet(VC).

4. Among the main results of the Logical Grammar of the Georgian Language are consider
also the new views on such classical Georgian grammatical notions such are declination,
conjugation, declarative sentence, morphems, syllables and so on. — On these new views are mainly
based below described Georgian language technology systems, the existence of which proves
clearly productivity of the Logical Grammar of the Georgian Language.

21. Thus, now, very shortly, about our main result i.e. about Georgian Intellectual Web — Corpus
and in it inbuilt Georgian language technologies, which we have constructed on the base of
different today well-known tools and platforms, and, mainly, we are based on the K. Pkhakadze’s
Logical Grammar of the Georgian Language [1 - 2], [5 — 32], [34 -36], [39 — 52], [54]:

1. The Georgian Intellectual Web — Coprus (Autors: K. Pkhakadze, M. Chikvinidze, G.
Chichua, D. Kurtskhalia, Sh. Malidze). In spite of the fact, that by now the Georgian Intellectual
Web — Corpus is only first trial step toward Georgian Universal Smart Corpus, it is unique, because
of:

1.1. it is an only one self-developing corpus. - It develops itself its own volume and intellect
indicators;

1.2. It is interactive system in the Georgian Spoken Language. - In it it is already inbuilt
Georgian thinker, speaker, translator and voice manager systems;

1.3. It is multilingual. — In it it is already inbuilt Georgian-English Web — Corpus. - We used
it for improving the quality of our Georgian automatic translator systems;

1.4. It is multimodal. — In it it is already inbuilt the tools for constructing web-corpuses of
the Georgian speech and titrated speech data, which are necessary for improving the quality of our
Georgian TTS and STT systems;

1.5. It is the largest corpus of the modern Georgian Written Language. — For today, and
today is 2 march it contains 251 724 717 word-tokens, among them 3 998 175 are different ones. #

%’ See at the addres http://corpus.ge/ .
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As a proof of the fact, that our corpus is the largest corpus of the modern Georgian written
language, one can see the web-page (http://gnc.gov.ge/gnc/static/portal/gnc.html) of the “Georgian
National Corpus”, where is given a almost comprehensive list of all today existing Georgian
corpuses (http://gnc.gov.ge/gnc/corpus-list?session-id=242339448439632). They are: %8

1. GNC - Georgian National Corpus (Old Georgian). It contains 4349721 tokens

(2016.08.29);

2. GNC - Georgian National Corpus (Midle Georgian). It contains 1242634 tokens
(2016.08.29);

3. GNC - Georgian National Corpus (Modern Georgian). It contains 1242634 tokens
(2016.08.29);

4. GRC —Georgian Referentially Corpus. It contains 202728329 tokens (2016.12.05);

5. GDC — Georgian Dialect Corpus. It contain 1694362 tokens (2016.09.14);

6. SSCG -Sociolinguistic Situation in Contemporary Georgian. It contains 152708 tokens

(2016.09.14);

7. GNC - Georgian National Corpus (Megrelian). It contains 89404 tokens (2016.09.14);

8. GNC - Georgian National Corpus (Svane). It contains 473180 tokens (2016.09.14)

This means that according to the above listed, our corpus, which differently from Georgian
National Corpus, is in the process of constructing only last two years, in overall contains 251724717
tokens when in the Georgian national corpus it is only 211181922 tokens in overal.

For the aim to give more complete picture, it must be mentioned, that there is one more
Georgian corpus also (see http://corpora.iliauni.edu.ge/?q=ka/search-words), which can be named
as corpus of the Ilia State University. In adition, according to the at the adress
http://iliauni.edu.ge/ge/iliauni/institutebi-451/lingvistur-kvlevata-centri-467/qartuli-jesturi-enis-
korpusi located information, this corpus, which were created in 2009-2015 years, in overall contain
only 100000000 tokens. - Thus, Georgian Intellectual Web-Corpus, which is only two years old
and the volume of which is a not its main characteristic feature, from one side, 2.5 times bigger
than the above mentioned seven years old corpus of the Ilia State University and, also, from second
side, it contains more than 40 million tokens than in overall contains more then 15 yaer old
Georgian National Corpus. - Now, we are ready to present those unique Georgian language
technology systems, which are inbuilt in our corpus and because of which we call it as Georgian
Intellectual Web-Corpus. They are:

1. The first trial and trial applied version of the intellectual systems for processing

Georgian written and spoken languages (Authors: K. Pkhakadze, M. Chikvinidze, G.
Cichua, D. kurtskhalia, Sh. Malidze);

2. The first trial, trial applied and applied version of the taggers, descriptors and generators

for the Georgian words of V, N and A type (Authors: K. Pkhakadze, M. Chikvinidze);

3. The first trial and trial applied versions of the Georgian self-developing

syntactic/orthographic checkers (Authors: K. Pkhakadze, M. Chikvinidze);

4. The first trial and trial applied versions of the voice inbuilt tools for the Georgian text

reader systems (Authors: K. Pkhakadze, G. Cichua);

28 Also, you can see wiki-paper “The Georgian National Corpus” at the address https://ka.wikipedia.org/wiki/.
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5. The analyzer and segmentator s systems for Georgian titrated speech data (Authors: K.
Pkhakadze, G. Cichua);

6. The first trial and trial applied versions of the Georgian-Mathematical and hybrid
Georgian-English-German translators (Authors: K. Pkhakadze, M. Chikvinidze, I.
Beriashvili);

7. The first trial and trial-applied versions of the Georgian texts analyzer, question-
answerer and logical tasks/analogies automatically generating and testing systems
(Authors: K. Pkhakadze, D. kurtskhalia, M. Chikvinidze,);

8. The trial-applied versions of the Georgian semantically reader/listener systems (Authors:
K. Pkhakadze, G. Cichua);

9. The Georgian voice managed module — Georgian spoken browser (Authors: K.
Pkhakadze, M. Chikvinidze, G. Cichua, D. kurtskhalia, Sh. Malidze);

10. The trial version of the Georgian smart internet journal (Authors: K. Pkhakadze, M.
Chikvinidze, G. Cichua, D. kurtskhalia, Sh. Malidze);

11. The internet and mobile applications of the Georgian spoken assistant for Georgian
speech disorder persons (Authors: K. Pkhakadze, M. Chikvinidze, G. Cichua, D.
kurtskhalia, Sh. Malidze);

12. The internet and mobile applications of the Georgian multilingual spoken assistant
(Authors: K. Pkhakadze, M. Chikvinidze, G. Cichua, D. kurtskhalia, Sh. Malidze);

13. The internet and mobile applications of the Georgian multilingual voice lexicon
(Authors: K. Pkhakadze, M. Chikvinidze, G. Cichua, D. kurtskhalia, Sh. Malidze);

14. The internet and mobile applications of the Georgian extension of Google translator and
Georgian multilingual hybrid speech-to-speech translator (Authors: K. Pkhakadze, M.
Chikvinidze, G. Cichua, D. kurtskhalia, Sh. Malidze);

15. The trial version of the multifunctional Georgian smart paper i.e. of the Georgian
thinker, spekaer and translator system (Authors: K. Pkhakadze, M. Chikvinidze, G.
Cichua, D. kurtskhalia, Sh. Malidze);

16. The trial and trial-appliade version of the internet and mobile applications of the
multilingual textual messages between Georgian smart papers (Authors: K. Pkhakadze,
M. Chikvinidze, G. Cichua, D. kurtskhalia, Sh. Malidze);

17. The trial and trial-appliade version of the internet and mobile applicatio