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es5cu es5ecr es5enc es5iden es5igna es5ona es5pira es5tim es5urr eta4b eten4d ethod3 etin4 eti4no et3ric et3rog et3ua et5itiv et5ona
et5rif et5ros et5ym et5z eus4 eute4 euti5l .eu3 eu3ro eu5tr eva2p5 evel3o even4i evi4l evi4v ev1er ev3ell ev3id ev5ast et1ic ewil5
ew3ing .eye5 eys4 e1a4b e1ce e1cr e1cu e1f e1h4 e1ing e1j e1la e1les e1me e1or e1po e1q e1ria4 e1rio e1si e1sp e1s2e e1s4a e1vi
e1wa e2col e2cor e2lis e2mel e2pa e2sca e2sec e2sic e2sid e2sol e2son e2sur e2s5im e2vas e3act e3ass e3br e3dia e3fine e3imb e3inf
e3lea e3libe e3lier e3lio e3liv3 e3my e3new e3nio e3ny. e3ol e3pai e3pent e3pro e3real e3rien e3scr e3sha e3ston e3teo e3tra e3tre
e3up e3wh e3wit e4a3tu e4bel. e4bels e4ben e4bit e4cad e4cib e4clam e4clus e4comm e4compe e4conc e4crem e4cul e4dol e4dri e4dul
e4d1er e4fic e4fuse. e4f3ere e4go. e4gos e4jud e4la. e4lac e4law e4led e4l1er e4l3ing e4l5ic. e4mac e4mag e4met e4mis e4mul e4nant
e4nos e4oi4 e4ot e4pli e4prec e4pred e4prob e4put e4q3ui3s e4riva e4sage. e4sages e4sert. e4serts e4serva e4vin e4wag e5and e5atif
e5cite e5ex e5git5 e5gur e5ic e5inst e5ity e5len e5lim e5loc e5lud e5man e5miss e5nea e5nee e5nie e5nil e5niu e5of e5out e5ow e5pel
e5roc e5skin e5stro e5tide e5tir e5titio e5un e5vea e5veng e5verb e5voc e5vu e5wee fab3r fain4 fall5e fam5is far5th fault5 fa3bl
fa3ta fa3the fa4ce feas4 feath3 fend5e fen2d fer1 .fes3 fev4 fe3li fe4b fe4mo fic4i fight5 fill5in fil5i fin2d5 fin4n fis4ti fi2ne
fi3a fi3cer fi3cu fi5del flin4 flo3re fon4de fon4t fore5t fort5a for4i for5ay .for5mer fos5 fo2r fo5rat fra4t fres5c fril4 fri2
frol5 fusi4 fus4s fu3ri fu4min fu5el fu5ne f1in3g f2fy f2f5is f2ly5 f2ty f3ican f3icen f4fes f4fie f4fly f4l2 f4to f5fin. f5less
f5rea gaf4 gani5za gan5is gar5n4 gass4 gath3 .ga2 ga3lo ga3niz ga5met gd4 geez4 gel4in .gen3t4 geth5 .ge2 ge3om ge4nat ge4ty ge4v
ge5lis ge5liz ge5niz .ge5og gglu5 ggo4 gh3in gh4to gh5out gia5r gien5 gil4 gin5ge gir4l .gi4b gi4u .gi5a glad5i gla4 gli4b glo3r
gl2 gnet4t gn4a gob5 gondo5 gon2 gor5ou gov1 go3is go3ni .go4r go5riz gran2 gre4n gruf4 gs2 gth3 gu4a gy5ra g1ic g1m g1ni g1no g2ge
g2nin g3b g3ger g3imen g3isl g3lig g3p g3w g4ery g4ico g4my g4na. g4nio g4non g4rai g4ro g5amo g5rapher g5ste hae4m hae4t hach4
hala3m .hand5i hang5er hang5o han4ci han4cy han4g han4k han4te .han5k hap3l hap5t hard3e harp5en har2d
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What is this lecture about

• How TEX hyphenates words

• Generation of patterns

• Using PATGEN

• Why PATGEN doesn’t suit us today

• PATLIB and OPATGEN, system architecture

• Pattern recognition in typesetting

• Future applications



abe2 abi5a ab3ul ab5erd ab5it5ab ac1in ac3ul ac4um ac5ard ac5aro ac5rob adi4er ad3ica ad3ow .ad4der ad4din ad4le ad4su ad5er. ad5ran
ad5um aeri4e ae4r aff4 .af1t aga4n age4o ag1i ag1n ag3oni ag5ell ag5ul ah4l .ach4 ain5in ain5o ait5en ai2 ai5ly ak1en ali4e al1i
al3ad al3end .al3t al4ia. al5ab al5lev ama5ra ami4no amor5i amp5en am1in am3ag am3ic am5ab am5asc .am5at am5era am5if am5ily anar4i
ande4s .ang4 ang5ie .ani5m anoth5 ano4 ans3po antal4 .anti5s .ant4 an1dl an1gl an2sa an2sp an2tr an3age an3arc an3dis an3io an3ish
an3it an3i3f .an3te an3ua an3ul an4dow an4ime an4kli an4sco an4sn an4st an4sur an4tie an4tw .an5c an5est. an5ot apar4 apoc5 apor5i
apos3t aps5es ap3in ap3ita ap5at ap5ero ap5illar ap5ola aque5 aran4g araw4 ara3p arbal4 arre4 ar1i ar2iz ar2mi ar2p ar2sh ar3act
ar3al ar3ent ar3ian ar3io ar3q ar4at ar4dr ar4fi ar4fl ar4chan ar4im ar4sa .ar4tie .ar4ty ar5adis ar5ativ ar5av4 ar5dine ar5eas
ar5ial ar5inat ar5o5d .ar5s ashi4 ask3i .aster5 asur5a .as1p .as1s as1tr as3ant .as3c as3ten as4ab as4l as4sh as5ph ater5n ate5c
ath5em ath5om ation5ar .atom5 at1ic at3abl at3alo at3ego at3en. at3era at3est at3if at3itu at3ul at3ura at4ho at4sk at4tag at4th
at5ac at5ap at5ech at5ev at5i5b at5omiz at5rop at5te at5ua at5ue augh3 aun5d aut5en .au1d au1th au3gu au3r au4b au4l2 au5sib ave4no
avi4er av1i av3ag av3era av3ig .av4i av5ern av5ery av5oc .awn4 aws4 aw3i aw4ly ax4ic ax4id aye4 ays4 ay5al azi4er azz5i a1j a1tr
a1vor a2d a2f a2go a2mo a2n a2pl a2ta a2tom a2tu a2ty a2va a3cie a3cio a3dia a3dio a3dit a3duc a3ha a3he a3ho a3ic. a3nar a3nati
a3nen a3neu a3nies a3nip a3niu a3pher a3pitu a3pu a3ree a3riet a3roo a3sib a3sic a4car a4gab a4gy a4i4n a4lar a4lenti a4ly. a4matis
a4m5ato a4n1ic a4pilla a4soc a4tog a4top a4tos a5bal a5ban a5ceou a5diu a5guer a5chet a5ia a5le5o a5log. a5mon a5nee a5nimi a5nine
a5nur a5rade a5ramete a5ratio a5rau a5ress a5roni a5sia. a5terna a5then a5tia a5van bad5ger bal1a ban3i ban4e ban5dag barbi5 bari4a
.bas4e bas4si .ba4g ba4ge ba4z .ba5na bbi4na beak4 beat3 .ber4 bet5iz be1li be3da be3de be3di be3gi be3lo .be3sm be3sp be3tw be3w
be5gu be5nig be5nu .be5ra .be5sto be5str be5tr be5yo bina5r4 bin4d bi2b bi2t bi3liz bi3ogr bi3tr bi4d bi4er bi5en bi5net bi5ou bk4
blath5 blen4 y4erf y4ons y4os y4o5g y4ped y4poc y4so y5ac y5at y5ee y5gi y5lu y5pu zar2 za1 zet4 ze3ro ze4n ze4p zo4m zo5ol zte4
z1er z4il z4is z4zy z5a2b 1bat 1bel 1bil 1ca 1cen 1ci 1co 1cus 1cy 1c4l4 1den 1dina 1dio 1di1v 1do 1dr 1du 1d2a 1d4i3a 1eff 1exp
1fa 1fi 1fo 1fy 1ga 1gen 1geo 1gi4a 1gle 1go 1gr 1gy 1head 1hous 1je 1kee 1k2no 1lent 1lut 1ly 1l4ine 1ma 1men 1mo 1mu 1na 1nen
1nes 1nou 1ogy 1o1gis 1pa 1phy 1pos 1p2l2 1p4or 1room 1sio 1sis 1siv 1so 1su 1ta 1tee 1tent 1teo 1teri 1tia 1tim 1tio 1tiv 1tiz
1to 1tra 1tu 1ty 1va 1wo2 1zo 2adi 2ale eri4v 2ang 2a2r 2bf 2bt 2b1b 2b3if 2b5s2 2ce. 2cen4e 2cim 2cin 2cog 2c1it 2c1t 2c5ah 2dag
2de. 2dly 2d1ed 2d1s2 2d3a4b 2d3lo 2d5of 2erb 2ere. 2ero 2ess 2estr 2e1b 2e2da 2fed 2fin 2ft 2f3ic. 2f3s 2gam 2ge. 2ged 2gue 2g5y3n
2h1n 2ch 2ici 2id 2ie4 2ig 2ilit 2in. 2ine 2ini 2inn 2ins 2int. 2in4th 2io 2ip 2is. 2is1c 2ite 2ith 2itio 2iv 2i1a 2i1no 2ld 2lf
2lm 2lout 2lp 2lys4 2l1b 2l1n2 2l1s2 2l1w 2l3h 2mab 2mah 2med 2mes 2mh 2ne. 2ned 2nes. 2nest 2n1a2b 2n1s2 2ogyn 2ok 2ond 2oph 2p1s2
2p1t 2p2ed 2p3k2 2p3n 2que. 2rab 2re. 2r2ed 2sh. 2spa 2sper 2ss 2st. 2s1ab 2s1in 2s1m 2s3g 2s5peo 2tab 2taw 2th. blun4t bne5g bod3i
bol3ic bom4bi bon4a bon5at bor5d both5 bound3 bo4e bo4to .bri2 broth3 bsor4 bt4l buf4fer bumi4 bunt4i buss4e bus5ie .but4ti bu3li
bu3re bu4ga bu4n bys4 b1j b1v b2be b2l2 b3ber b3lis b3tr b4le. b4lo b4to b5itz b5ota b5uto cab3in cach4 call5in cal4la .cam4pe cany4
can3iz can4e can4ic can4ty .can5c can5d can5is .capa5b .car5ol car5om cast5er cas5tig cav5al ca1bl ca3lat .ca4t ca4th ca5den ca5per
cci4a ccompa5 ccon4 ccou3t ces5si5b ces5t cet4 cew4 .ce4la ce5ram ccha5 cia5r cin3em cion4 cit3iz .cit5r .ci2 ci2a5b ci3ph ci4la
ci5c ck1 ck3i cle4m clim4 cly4 coe2 coi4 col3or col5i com5er con3g con4a con5t cop3ic coro3n .cor5ner cos4e cove4 cov1 cow5a coz5e
.co3e co3inc co3pa co4gr co4pl .co4r co5ag co5zi cras5t cre3at cre4v cris4 cri2 cri5f crop5o cros4e cro4pl cru4d cta4b ctim3i ctu4r
ct5ang cud5 cul4tis cur5a4b cuss4i cu2ma cu3pi cu4mi cu4tie cu5ity cu5py cu5ria cze4 c1ing c1q c2te c3c c3ter c3ume c4ina c4one
c4rin c4ticu c4tw c4uf c4ui c5e4ta c5ing. c5laratio c5n c5tant dach4 dan3g dard5 dark5 dav5e da2m2 deaf5 deb5it decan4 deli4e del5i5q
demor5 dem5ic. denti5f depi4 dern5iz der5s des2 des3ti .des4c dev3il de1p de1sc de1t de1v de2pu de2s5o de2to de3no de3nu .de3o de3pa
.de3ra .de3ri de3str de4bon de4cil .de4moi de4mons de4nar de4su de5com de5if de5lo de5mil dg1i dia5b .dictio5 dio5g dirt5i dir2
dis1 di1re di3ge di4cam di4lato di4pl di5niz doli4 dom5iz doni4 doo3d dop4p do3nat do4la .do4t do4v do5de do5lor drag5on drea5r
dre4 dril4 dri4b dro4p ds4p duc5er .dumb5 dum4be du2c .du4c du4g du4n du4pe du5el dys5p dy4se d1b d1d4 d1h2 d1if d1in d1j d1m d1p
d1uca d1u1a d1v d1w d2es. d2gy d2iti d2th d2y d3eq d3ge4t d3ule d4em d4erh d4ga d4ice d4is3t d4og d4or d4sw d4sy d5c d5k2 ead1 ead5ie
eal3ou eal5er eam3er .earth5 eart3e ear2t ear3a ear4c ear4ic ear4il ear5es ear5k east3 .eas3i eath3i eat5en eav3en eav5i eav5o ea2t
ea2v ea4ge ea4l ea5ger ea5sp .eb4 ecan5c ecca5 eci4t eco5ro ec2i ec3im ec3ora ec3ula ec4tan ec4te ec5essa ec5ificat ec5ifie ec5ify
ede4s edi5z edon2 ed1it ed3ib ed3ica ed3im ed5ulo eed3i eel3i .eer4 eest4 ee2c ee2f ee2m ee2s4 ee4ly ee4na ee4p1 ee4ty efil4 efor5es
ef5i5nite eger4 eg1ul .eg2 eg4ic eg5ib eg5ing eg5n eher4 eig2 eir4d eit3e ei2 ei3th ei5d ei5gl ej5udi eki4n ek4la elan4d elaxa4
ello4 el2f el2i el2sh el3ega .el3em el3ica el3op. el4lab el4ta el5ativ .el5d el5ebra el5igib el5ish el5og el5ug emi4e emoni5o emo4g
emu3n em1in2 em3ica em3iz em3i3ni em3pi em5ana em5b em5igra em5ine em5ish em5ula .enam3 ench4er eno4g ent5age en3dic en3em en3etr
.en3g en3ish en3it en3ov .en3s en3ua en4sw en5amo en5ero en5esi en5est en5ics en5uf eop3ar eos4 eo2g eo3re eo4to eo5rol ephe4 ep3reh
ep4sh ep5anc ep5etitio ep5reca ep5ti5b ep5uta equi3l .eq5ui5t era4b eret4 ere3in ere4q ere5co eri4er ero4r ert3er eru4t er1a er1h
er1i er1ou er1s er3ar er3emo er3ent er3est er3ch er3ine er3m4 er3no es3olu es3per es3tig es4i4n es4mi es4pre es4si4b es4w es5can
es5cu es5ecr es5enc es5iden es5igna es5ona es5pira es5tim es5urr eta4b eten4d ethod3 etin4 eti4no et3ric et3rog et3ua et5itiv et5ona
et5rif et5ros et5ym et5z eus4 eute4 euti5l .eu3 eu3ro eu5tr eva2p5 evel3o even4i evi4l evi4v ev1er ev3ell ev3id ev5ast et1ic ewil5
ew3ing .eye5 eys4 e1a4b e1ce e1cr e1cu e1f e1h4 e1ing e1j e1la e1les e1me e1or e1po e1q e1ria4 e1rio e1si e1sp e1s2e e1s4a e1vi
e1wa e2col e2cor e2lis e2mel e2pa e2sca e2sec e2sic e2sid e2sol e2son e2sur e2s5im e2vas e3act e3ass e3br e3dia e3fine e3imb e3inf
e3lea e3libe e3lier e3lio e3liv3 e3my e3new e3nio e3ny. e3ol e3pai e3pent e3pro e3real e3rien e3scr e3sha e3ston e3teo e3tra e3tre
e3up e3wh e3wit e4a3tu e4bel. e4bels e4ben e4bit e4cad e4cib e4clam e4clus e4comm e4compe e4conc e4crem e4cul e4dol e4dri e4dul
e4d1er e4fic e4fuse. e4f3ere e4go. e4gos e4jud e4la. e4lac e4law e4led e4l1er e4l3ing e4l5ic. e4mac e4mag e4met e4mis e4mul e4nant
e4nos e4oi4 e4ot e4pli e4prec e4pred e4prob e4put e4q3ui3s e4riva e4sage. e4sages e4sert. e4serts e4serva e4vin e4wag e5and e5atif
e5cite e5ex e5git5 e5gur e5ic e5inst e5ity e5len e5lim e5loc e5lud e5man e5miss e5nea e5nee e5nie e5nil e5niu e5of e5out e5ow e5pel
e5roc e5skin e5stro e5tide e5tir e5titio e5un e5vea e5veng e5verb e5voc e5vu e5wee fab3r fain4 fall5e fam5is far5th fault5 fa3bl
fa3ta fa3the fa4ce feas4 feath3 fend5e fen2d fer1 .fes3 fev4 fe3li fe4b fe4mo fic4i fight5 fill5in fil5i fin2d5 fin4n fis4ti fi2ne
fi3a fi3cer fi3cu fi5del flin4 flo3re fon4de fon4t fore5t fort5a for4i for5ay .for5mer fos5 fo2r fo5rat fra4t fres5c fril4 fri2
frol5 fusi4 fus4s fu3ri fu4min fu5el fu5ne f1in3g f2fy f2f5is f2ly5 f2ty f3ican f3icen f4fes f4fie f4fly f4l2 f4to f5fin. f5less
f5rea gaf4 gani5za gan5is gar5n4 gass4 gath3 .ga2 ga3lo ga3niz ga5met gd4 geez4 gel4in .gen3t4 geth5 .ge2 ge3om ge4nat ge4ty ge4v
ge5lis ge5liz ge5niz .ge5og gglu5 ggo4 gh3in gh4to gh5out gia5r gien5 gil4 gin5ge gir4l .gi4b gi4u .gi5a glad5i gla4 gli4b glo3r
gl2 gnet4t gn4a gob5 gondo5 gon2 gor5ou gov1 go3is go3ni .go4r go5riz gran2 gre4n gruf4 gs2 gth3 gu4a gy5ra g1ic g1m g1ni g1no g2ge
g2nin g3b g3ger g3imen g3isl g3lig g3p g3w g4ery g4ico g4my g4na. g4nio g4non g4rai g4ro g5amo g5rapher g5ste hae4m hae4t hach4
hala3m .hand5i hang5er hang5o han4ci han4cy han4g han4k han4te .han5k hap3l hap5t hard3e harp5en har2d
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How TEX hyphenates words

• Before 2nd pass of paragraph breaking, all words

• TEX finds all patterns of the word, all hyphens

• Pattern is a subword, with hyphenation information between symbols

− n2at hen5at

• Hyphenation information—numbers

− odd—allow breaking—covering

− even—disallow breaking—inhibiting

• Patterns compete—higher value wins



abe2 abi5a ab3ul ab5erd ab5it5ab ac1in ac3ul ac4um ac5ard ac5aro ac5rob adi4er ad3ica ad3ow .ad4der ad4din ad4le ad4su ad5er. ad5ran
ad5um aeri4e ae4r aff4 .af1t aga4n age4o ag1i ag1n ag3oni ag5ell ag5ul ah4l .ach4 ain5in ain5o ait5en ai2 ai5ly ak1en ali4e al1i
al3ad al3end .al3t al4ia. al5ab al5lev ama5ra ami4no amor5i amp5en am1in am3ag am3ic am5ab am5asc .am5at am5era am5if am5ily anar4i
ande4s .ang4 ang5ie .ani5m anoth5 ano4 ans3po antal4 .anti5s .ant4 an1dl an1gl an2sa an2sp an2tr an3age an3arc an3dis an3io an3ish
an3it an3i3f .an3te an3ua an3ul an4dow an4ime an4kli an4sco an4sn an4st an4sur an4tie an4tw .an5c an5est. an5ot apar4 apoc5 apor5i
apos3t aps5es ap3in ap3ita ap5at ap5ero ap5illar ap5ola aque5 aran4g araw4 ara3p arbal4 arre4 ar1i ar2iz ar2mi ar2p ar2sh ar3act
ar3al ar3ent ar3ian ar3io ar3q ar4at ar4dr ar4fi ar4fl ar4chan ar4im ar4sa .ar4tie .ar4ty ar5adis ar5ativ ar5av4 ar5dine ar5eas
ar5ial ar5inat ar5o5d .ar5s ashi4 ask3i .aster5 asur5a .as1p .as1s as1tr as3ant .as3c as3ten as4ab as4l as4sh as5ph ater5n ate5c
ath5em ath5om ation5ar .atom5 at1ic at3abl at3alo at3ego at3en. at3era at3est at3if at3itu at3ul at3ura at4ho at4sk at4tag at4th
at5ac at5ap at5ech at5ev at5i5b at5omiz at5rop at5te at5ua at5ue augh3 aun5d aut5en .au1d au1th au3gu au3r au4b au4l2 au5sib ave4no
avi4er av1i av3ag av3era av3ig .av4i av5ern av5ery av5oc .awn4 aws4 aw3i aw4ly ax4ic ax4id aye4 ays4 ay5al azi4er azz5i a1j a1tr
a1vor a2d a2f a2go a2mo a2n a2pl a2ta a2tom a2tu a2ty a2va a3cie a3cio a3dia a3dio a3dit a3duc a3ha a3he a3ho a3ic. a3nar a3nati
a3nen a3neu a3nies a3nip a3niu a3pher a3pitu a3pu a3ree a3riet a3roo a3sib a3sic a4car a4gab a4gy a4i4n a4lar a4lenti a4ly. a4matis
a4m5ato a4n1ic a4pilla a4soc a4tog a4top a4tos a5bal a5ban a5ceou a5diu a5guer a5chet a5ia a5le5o a5log. a5mon a5nee a5nimi a5nine
a5nur a5rade a5ramete a5ratio a5rau a5ress a5roni a5sia. a5terna a5then a5tia a5van bad5ger bal1a ban3i ban4e ban5dag barbi5 bari4a
.bas4e bas4si .ba4g ba4ge ba4z .ba5na bbi4na beak4 beat3 .ber4 bet5iz be1li be3da be3de be3di be3gi be3lo .be3sm be3sp be3tw be3w
be5gu be5nig be5nu .be5ra .be5sto be5str be5tr be5yo bina5r4 bin4d bi2b bi2t bi3liz bi3ogr bi3tr bi4d bi4er bi5en bi5net bi5ou bk4
blath5 blen4 y4erf y4ons y4os y4o5g y4ped y4poc y4so y5ac y5at y5ee y5gi y5lu y5pu zar2 za1 zet4 ze3ro ze4n ze4p zo4m zo5ol zte4
z1er z4il z4is z4zy z5a2b 1bat 1bel 1bil 1ca 1cen 1ci 1co 1cus 1cy 1c4l4 1den 1dina 1dio 1di1v 1do 1dr 1du 1d2a 1d4i3a 1eff 1exp
1fa 1fi 1fo 1fy 1ga 1gen 1geo 1gi4a 1gle 1go 1gr 1gy 1head 1hous 1je 1kee 1k2no 1lent 1lut 1ly 1l4ine 1ma 1men 1mo 1mu 1na 1nen
1nes 1nou 1ogy 1o1gis 1pa 1phy 1pos 1p2l2 1p4or 1room 1sio 1sis 1siv 1so 1su 1ta 1tee 1tent 1teo 1teri 1tia 1tim 1tio 1tiv 1tiz
1to 1tra 1tu 1ty 1va 1wo2 1zo 2adi 2ale eri4v 2ang 2a2r 2bf 2bt 2b1b 2b3if 2b5s2 2ce. 2cen4e 2cim 2cin 2cog 2c1it 2c1t 2c5ah 2dag
2de. 2dly 2d1ed 2d1s2 2d3a4b 2d3lo 2d5of 2erb 2ere. 2ero 2ess 2estr 2e1b 2e2da 2fed 2fin 2ft 2f3ic. 2f3s 2gam 2ge. 2ged 2gue 2g5y3n
2h1n 2ch 2ici 2id 2ie4 2ig 2ilit 2in. 2ine 2ini 2inn 2ins 2int. 2in4th 2io 2ip 2is. 2is1c 2ite 2ith 2itio 2iv 2i1a 2i1no 2ld 2lf
2lm 2lout 2lp 2lys4 2l1b 2l1n2 2l1s2 2l1w 2l3h 2mab 2mah 2med 2mes 2mh 2ne. 2ned 2nes. 2nest 2n1a2b 2n1s2 2ogyn 2ok 2ond 2oph 2p1s2
2p1t 2p2ed 2p3k2 2p3n 2que. 2rab 2re. 2r2ed 2sh. 2spa 2sper 2ss 2st. 2s1ab 2s1in 2s1m 2s3g 2s5peo 2tab 2taw 2th. blun4t bne5g bod3i
bol3ic bom4bi bon4a bon5at bor5d both5 bound3 bo4e bo4to .bri2 broth3 bsor4 bt4l buf4fer bumi4 bunt4i buss4e bus5ie .but4ti bu3li
bu3re bu4ga bu4n bys4 b1j b1v b2be b2l2 b3ber b3lis b3tr b4le. b4lo b4to b5itz b5ota b5uto cab3in cach4 call5in cal4la .cam4pe cany4
can3iz can4e can4ic can4ty .can5c can5d can5is .capa5b .car5ol car5om cast5er cas5tig cav5al ca1bl ca3lat .ca4t ca4th ca5den ca5per
cci4a ccompa5 ccon4 ccou3t ces5si5b ces5t cet4 cew4 .ce4la ce5ram ccha5 cia5r cin3em cion4 cit3iz .cit5r .ci2 ci2a5b ci3ph ci4la
ci5c ck1 ck3i cle4m clim4 cly4 coe2 coi4 col3or col5i com5er con3g con4a con5t cop3ic coro3n .cor5ner cos4e cove4 cov1 cow5a coz5e
.co3e co3inc co3pa co4gr co4pl .co4r co5ag co5zi cras5t cre3at cre4v cris4 cri2 cri5f crop5o cros4e cro4pl cru4d cta4b ctim3i ctu4r
ct5ang cud5 cul4tis cur5a4b cuss4i cu2ma cu3pi cu4mi cu4tie cu5ity cu5py cu5ria cze4 c1ing c1q c2te c3c c3ter c3ume c4ina c4one
c4rin c4ticu c4tw c4uf c4ui c5e4ta c5ing. c5laratio c5n c5tant dach4 dan3g dard5 dark5 dav5e da2m2 deaf5 deb5it decan4 deli4e del5i5q
demor5 dem5ic. denti5f depi4 dern5iz der5s des2 des3ti .des4c dev3il de1p de1sc de1t de1v de2pu de2s5o de2to de3no de3nu .de3o de3pa
.de3ra .de3ri de3str de4bon de4cil .de4moi de4mons de4nar de4su de5com de5if de5lo de5mil dg1i dia5b .dictio5 dio5g dirt5i dir2
dis1 di1re di3ge di4cam di4lato di4pl di5niz doli4 dom5iz doni4 doo3d dop4p do3nat do4la .do4t do4v do5de do5lor drag5on drea5r
dre4 dril4 dri4b dro4p ds4p duc5er .dumb5 dum4be du2c .du4c du4g du4n du4pe du5el dys5p dy4se d1b d1d4 d1h2 d1if d1in d1j d1m d1p
d1uca d1u1a d1v d1w d2es. d2gy d2iti d2th d2y d3eq d3ge4t d3ule d4em d4erh d4ga d4ice d4is3t d4og d4or d4sw d4sy d5c d5k2 ead1 ead5ie
eal3ou eal5er eam3er .earth5 eart3e ear2t ear3a ear4c ear4ic ear4il ear5es ear5k east3 .eas3i eath3i eat5en eav3en eav5i eav5o ea2t
ea2v ea4ge ea4l ea5ger ea5sp .eb4 ecan5c ecca5 eci4t eco5ro ec2i ec3im ec3ora ec3ula ec4tan ec4te ec5essa ec5ificat ec5ifie ec5ify
ede4s edi5z edon2 ed1it ed3ib ed3ica ed3im ed5ulo eed3i eel3i .eer4 eest4 ee2c ee2f ee2m ee2s4 ee4ly ee4na ee4p1 ee4ty efil4 efor5es
ef5i5nite eger4 eg1ul .eg2 eg4ic eg5ib eg5ing eg5n eher4 eig2 eir4d eit3e ei2 ei3th ei5d ei5gl ej5udi eki4n ek4la elan4d elaxa4
ello4 el2f el2i el2sh el3ega .el3em el3ica el3op. el4lab el4ta el5ativ .el5d el5ebra el5igib el5ish el5og el5ug emi4e emoni5o emo4g
emu3n em1in2 em3ica em3iz em3i3ni em3pi em5ana em5b em5igra em5ine em5ish em5ula .enam3 ench4er eno4g ent5age en3dic en3em en3etr
.en3g en3ish en3it en3ov .en3s en3ua en4sw en5amo en5ero en5esi en5est en5ics en5uf eop3ar eos4 eo2g eo3re eo4to eo5rol ephe4 ep3reh
ep4sh ep5anc ep5etitio ep5reca ep5ti5b ep5uta equi3l .eq5ui5t era4b eret4 ere3in ere4q ere5co eri4er ero4r ert3er eru4t er1a er1h
er1i er1ou er1s er3ar er3emo er3ent er3est er3ch er3ine er3m4 er3no es3olu es3per es3tig es4i4n es4mi es4pre es4si4b es4w es5can
es5cu es5ecr es5enc es5iden es5igna es5ona es5pira es5tim es5urr eta4b eten4d ethod3 etin4 eti4no et3ric et3rog et3ua et5itiv et5ona
et5rif et5ros et5ym et5z eus4 eute4 euti5l .eu3 eu3ro eu5tr eva2p5 evel3o even4i evi4l evi4v ev1er ev3ell ev3id ev5ast et1ic ewil5
ew3ing .eye5 eys4 e1a4b e1ce e1cr e1cu e1f e1h4 e1ing e1j e1la e1les e1me e1or e1po e1q e1ria4 e1rio e1si e1sp e1s2e e1s4a e1vi
e1wa e2col e2cor e2lis e2mel e2pa e2sca e2sec e2sic e2sid e2sol e2son e2sur e2s5im e2vas e3act e3ass e3br e3dia e3fine e3imb e3inf
e3lea e3libe e3lier e3lio e3liv3 e3my e3new e3nio e3ny. e3ol e3pai e3pent e3pro e3real e3rien e3scr e3sha e3ston e3teo e3tra e3tre
e3up e3wh e3wit e4a3tu e4bel. e4bels e4ben e4bit e4cad e4cib e4clam e4clus e4comm e4compe e4conc e4crem e4cul e4dol e4dri e4dul
e4d1er e4fic e4fuse. e4f3ere e4go. e4gos e4jud e4la. e4lac e4law e4led e4l1er e4l3ing e4l5ic. e4mac e4mag e4met e4mis e4mul e4nant
e4nos e4oi4 e4ot e4pli e4prec e4pred e4prob e4put e4q3ui3s e4riva e4sage. e4sages e4sert. e4serts e4serva e4vin e4wag e5and e5atif
e5cite e5ex e5git5 e5gur e5ic e5inst e5ity e5len e5lim e5loc e5lud e5man e5miss e5nea e5nee e5nie e5nil e5niu e5of e5out e5ow e5pel
e5roc e5skin e5stro e5tide e5tir e5titio e5un e5vea e5veng e5verb e5voc e5vu e5wee fab3r fain4 fall5e fam5is far5th fault5 fa3bl
fa3ta fa3the fa4ce feas4 feath3 fend5e fen2d fer1 .fes3 fev4 fe3li fe4b fe4mo fic4i fight5 fill5in fil5i fin2d5 fin4n fis4ti fi2ne
fi3a fi3cer fi3cu fi5del flin4 flo3re fon4de fon4t fore5t fort5a for4i for5ay .for5mer fos5 fo2r fo5rat fra4t fres5c fril4 fri2
frol5 fusi4 fus4s fu3ri fu4min fu5el fu5ne f1in3g f2fy f2f5is f2ly5 f2ty f3ican f3icen f4fes f4fie f4fly f4l2 f4to f5fin. f5less
f5rea gaf4 gani5za gan5is gar5n4 gass4 gath3 .ga2 ga3lo ga3niz ga5met gd4 geez4 gel4in .gen3t4 geth5 .ge2 ge3om ge4nat ge4ty ge4v
ge5lis ge5liz ge5niz .ge5og gglu5 ggo4 gh3in gh4to gh5out gia5r gien5 gil4 gin5ge gir4l .gi4b gi4u .gi5a glad5i gla4 gli4b glo3r
gl2 gnet4t gn4a gob5 gondo5 gon2 gor5ou gov1 go3is go3ni .go4r go5riz gran2 gre4n gruf4 gs2 gth3 gu4a gy5ra g1ic g1m g1ni g1no g2ge
g2nin g3b g3ger g3imen g3isl g3lig g3p g3w g4ery g4ico g4my g4na. g4nio g4non g4rai g4ro g5amo g5rapher g5ste hae4m hae4t hach4
hala3m .hand5i hang5er hang5o han4ci han4cy han4g han4k han4te .han5k hap3l hap5t hard3e harp5en har2d
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Example of application of patterns

h y p h e n a t i o n
1n a

1t i o
n2a t

2i o
h e2n

.h y3p h
h e n a4
h e n5a t

.h0y3p0h0e2n5a4t2i0o0n.
h y-p h e n-a t i o n

• Patterns hold context of
hyphenation point occurrence

• Pattern recognition—a kind of
intelligence (magic?)



abe2 abi5a ab3ul ab5erd ab5it5ab ac1in ac3ul ac4um ac5ard ac5aro ac5rob adi4er ad3ica ad3ow .ad4der ad4din ad4le ad4su ad5er. ad5ran
ad5um aeri4e ae4r aff4 .af1t aga4n age4o ag1i ag1n ag3oni ag5ell ag5ul ah4l .ach4 ain5in ain5o ait5en ai2 ai5ly ak1en ali4e al1i
al3ad al3end .al3t al4ia. al5ab al5lev ama5ra ami4no amor5i amp5en am1in am3ag am3ic am5ab am5asc .am5at am5era am5if am5ily anar4i
ande4s .ang4 ang5ie .ani5m anoth5 ano4 ans3po antal4 .anti5s .ant4 an1dl an1gl an2sa an2sp an2tr an3age an3arc an3dis an3io an3ish
an3it an3i3f .an3te an3ua an3ul an4dow an4ime an4kli an4sco an4sn an4st an4sur an4tie an4tw .an5c an5est. an5ot apar4 apoc5 apor5i
apos3t aps5es ap3in ap3ita ap5at ap5ero ap5illar ap5ola aque5 aran4g araw4 ara3p arbal4 arre4 ar1i ar2iz ar2mi ar2p ar2sh ar3act
ar3al ar3ent ar3ian ar3io ar3q ar4at ar4dr ar4fi ar4fl ar4chan ar4im ar4sa .ar4tie .ar4ty ar5adis ar5ativ ar5av4 ar5dine ar5eas
ar5ial ar5inat ar5o5d .ar5s ashi4 ask3i .aster5 asur5a .as1p .as1s as1tr as3ant .as3c as3ten as4ab as4l as4sh as5ph ater5n ate5c
ath5em ath5om ation5ar .atom5 at1ic at3abl at3alo at3ego at3en. at3era at3est at3if at3itu at3ul at3ura at4ho at4sk at4tag at4th
at5ac at5ap at5ech at5ev at5i5b at5omiz at5rop at5te at5ua at5ue augh3 aun5d aut5en .au1d au1th au3gu au3r au4b au4l2 au5sib ave4no
avi4er av1i av3ag av3era av3ig .av4i av5ern av5ery av5oc .awn4 aws4 aw3i aw4ly ax4ic ax4id aye4 ays4 ay5al azi4er azz5i a1j a1tr
a1vor a2d a2f a2go a2mo a2n a2pl a2ta a2tom a2tu a2ty a2va a3cie a3cio a3dia a3dio a3dit a3duc a3ha a3he a3ho a3ic. a3nar a3nati
a3nen a3neu a3nies a3nip a3niu a3pher a3pitu a3pu a3ree a3riet a3roo a3sib a3sic a4car a4gab a4gy a4i4n a4lar a4lenti a4ly. a4matis
a4m5ato a4n1ic a4pilla a4soc a4tog a4top a4tos a5bal a5ban a5ceou a5diu a5guer a5chet a5ia a5le5o a5log. a5mon a5nee a5nimi a5nine
a5nur a5rade a5ramete a5ratio a5rau a5ress a5roni a5sia. a5terna a5then a5tia a5van bad5ger bal1a ban3i ban4e ban5dag barbi5 bari4a
.bas4e bas4si .ba4g ba4ge ba4z .ba5na bbi4na beak4 beat3 .ber4 bet5iz be1li be3da be3de be3di be3gi be3lo .be3sm be3sp be3tw be3w
be5gu be5nig be5nu .be5ra .be5sto be5str be5tr be5yo bina5r4 bin4d bi2b bi2t bi3liz bi3ogr bi3tr bi4d bi4er bi5en bi5net bi5ou bk4
blath5 blen4 y4erf y4ons y4os y4o5g y4ped y4poc y4so y5ac y5at y5ee y5gi y5lu y5pu zar2 za1 zet4 ze3ro ze4n ze4p zo4m zo5ol zte4
z1er z4il z4is z4zy z5a2b 1bat 1bel 1bil 1ca 1cen 1ci 1co 1cus 1cy 1c4l4 1den 1dina 1dio 1di1v 1do 1dr 1du 1d2a 1d4i3a 1eff 1exp
1fa 1fi 1fo 1fy 1ga 1gen 1geo 1gi4a 1gle 1go 1gr 1gy 1head 1hous 1je 1kee 1k2no 1lent 1lut 1ly 1l4ine 1ma 1men 1mo 1mu 1na 1nen
1nes 1nou 1ogy 1o1gis 1pa 1phy 1pos 1p2l2 1p4or 1room 1sio 1sis 1siv 1so 1su 1ta 1tee 1tent 1teo 1teri 1tia 1tim 1tio 1tiv 1tiz
1to 1tra 1tu 1ty 1va 1wo2 1zo 2adi 2ale eri4v 2ang 2a2r 2bf 2bt 2b1b 2b3if 2b5s2 2ce. 2cen4e 2cim 2cin 2cog 2c1it 2c1t 2c5ah 2dag
2de. 2dly 2d1ed 2d1s2 2d3a4b 2d3lo 2d5of 2erb 2ere. 2ero 2ess 2estr 2e1b 2e2da 2fed 2fin 2ft 2f3ic. 2f3s 2gam 2ge. 2ged 2gue 2g5y3n
2h1n 2ch 2ici 2id 2ie4 2ig 2ilit 2in. 2ine 2ini 2inn 2ins 2int. 2in4th 2io 2ip 2is. 2is1c 2ite 2ith 2itio 2iv 2i1a 2i1no 2ld 2lf
2lm 2lout 2lp 2lys4 2l1b 2l1n2 2l1s2 2l1w 2l3h 2mab 2mah 2med 2mes 2mh 2ne. 2ned 2nes. 2nest 2n1a2b 2n1s2 2ogyn 2ok 2ond 2oph 2p1s2
2p1t 2p2ed 2p3k2 2p3n 2que. 2rab 2re. 2r2ed 2sh. 2spa 2sper 2ss 2st. 2s1ab 2s1in 2s1m 2s3g 2s5peo 2tab 2taw 2th. blun4t bne5g bod3i
bol3ic bom4bi bon4a bon5at bor5d both5 bound3 bo4e bo4to .bri2 broth3 bsor4 bt4l buf4fer bumi4 bunt4i buss4e bus5ie .but4ti bu3li
bu3re bu4ga bu4n bys4 b1j b1v b2be b2l2 b3ber b3lis b3tr b4le. b4lo b4to b5itz b5ota b5uto cab3in cach4 call5in cal4la .cam4pe cany4
can3iz can4e can4ic can4ty .can5c can5d can5is .capa5b .car5ol car5om cast5er cas5tig cav5al ca1bl ca3lat .ca4t ca4th ca5den ca5per
cci4a ccompa5 ccon4 ccou3t ces5si5b ces5t cet4 cew4 .ce4la ce5ram ccha5 cia5r cin3em cion4 cit3iz .cit5r .ci2 ci2a5b ci3ph ci4la
ci5c ck1 ck3i cle4m clim4 cly4 coe2 coi4 col3or col5i com5er con3g con4a con5t cop3ic coro3n .cor5ner cos4e cove4 cov1 cow5a coz5e
.co3e co3inc co3pa co4gr co4pl .co4r co5ag co5zi cras5t cre3at cre4v cris4 cri2 cri5f crop5o cros4e cro4pl cru4d cta4b ctim3i ctu4r
ct5ang cud5 cul4tis cur5a4b cuss4i cu2ma cu3pi cu4mi cu4tie cu5ity cu5py cu5ria cze4 c1ing c1q c2te c3c c3ter c3ume c4ina c4one
c4rin c4ticu c4tw c4uf c4ui c5e4ta c5ing. c5laratio c5n c5tant dach4 dan3g dard5 dark5 dav5e da2m2 deaf5 deb5it decan4 deli4e del5i5q
demor5 dem5ic. denti5f depi4 dern5iz der5s des2 des3ti .des4c dev3il de1p de1sc de1t de1v de2pu de2s5o de2to de3no de3nu .de3o de3pa
.de3ra .de3ri de3str de4bon de4cil .de4moi de4mons de4nar de4su de5com de5if de5lo de5mil dg1i dia5b .dictio5 dio5g dirt5i dir2
dis1 di1re di3ge di4cam di4lato di4pl di5niz doli4 dom5iz doni4 doo3d dop4p do3nat do4la .do4t do4v do5de do5lor drag5on drea5r
dre4 dril4 dri4b dro4p ds4p duc5er .dumb5 dum4be du2c .du4c du4g du4n du4pe du5el dys5p dy4se d1b d1d4 d1h2 d1if d1in d1j d1m d1p
d1uca d1u1a d1v d1w d2es. d2gy d2iti d2th d2y d3eq d3ge4t d3ule d4em d4erh d4ga d4ice d4is3t d4og d4or d4sw d4sy d5c d5k2 ead1 ead5ie
eal3ou eal5er eam3er .earth5 eart3e ear2t ear3a ear4c ear4ic ear4il ear5es ear5k east3 .eas3i eath3i eat5en eav3en eav5i eav5o ea2t
ea2v ea4ge ea4l ea5ger ea5sp .eb4 ecan5c ecca5 eci4t eco5ro ec2i ec3im ec3ora ec3ula ec4tan ec4te ec5essa ec5ificat ec5ifie ec5ify
ede4s edi5z edon2 ed1it ed3ib ed3ica ed3im ed5ulo eed3i eel3i .eer4 eest4 ee2c ee2f ee2m ee2s4 ee4ly ee4na ee4p1 ee4ty efil4 efor5es
ef5i5nite eger4 eg1ul .eg2 eg4ic eg5ib eg5ing eg5n eher4 eig2 eir4d eit3e ei2 ei3th ei5d ei5gl ej5udi eki4n ek4la elan4d elaxa4
ello4 el2f el2i el2sh el3ega .el3em el3ica el3op. el4lab el4ta el5ativ .el5d el5ebra el5igib el5ish el5og el5ug emi4e emoni5o emo4g
emu3n em1in2 em3ica em3iz em3i3ni em3pi em5ana em5b em5igra em5ine em5ish em5ula .enam3 ench4er eno4g ent5age en3dic en3em en3etr
.en3g en3ish en3it en3ov .en3s en3ua en4sw en5amo en5ero en5esi en5est en5ics en5uf eop3ar eos4 eo2g eo3re eo4to eo5rol ephe4 ep3reh
ep4sh ep5anc ep5etitio ep5reca ep5ti5b ep5uta equi3l .eq5ui5t era4b eret4 ere3in ere4q ere5co eri4er ero4r ert3er eru4t er1a er1h
er1i er1ou er1s er3ar er3emo er3ent er3est er3ch er3ine er3m4 er3no es3olu es3per es3tig es4i4n es4mi es4pre es4si4b es4w es5can
es5cu es5ecr es5enc es5iden es5igna es5ona es5pira es5tim es5urr eta4b eten4d ethod3 etin4 eti4no et3ric et3rog et3ua et5itiv et5ona
et5rif et5ros et5ym et5z eus4 eute4 euti5l .eu3 eu3ro eu5tr eva2p5 evel3o even4i evi4l evi4v ev1er ev3ell ev3id ev5ast et1ic ewil5
ew3ing .eye5 eys4 e1a4b e1ce e1cr e1cu e1f e1h4 e1ing e1j e1la e1les e1me e1or e1po e1q e1ria4 e1rio e1si e1sp e1s2e e1s4a e1vi
e1wa e2col e2cor e2lis e2mel e2pa e2sca e2sec e2sic e2sid e2sol e2son e2sur e2s5im e2vas e3act e3ass e3br e3dia e3fine e3imb e3inf
e3lea e3libe e3lier e3lio e3liv3 e3my e3new e3nio e3ny. e3ol e3pai e3pent e3pro e3real e3rien e3scr e3sha e3ston e3teo e3tra e3tre
e3up e3wh e3wit e4a3tu e4bel. e4bels e4ben e4bit e4cad e4cib e4clam e4clus e4comm e4compe e4conc e4crem e4cul e4dol e4dri e4dul
e4d1er e4fic e4fuse. e4f3ere e4go. e4gos e4jud e4la. e4lac e4law e4led e4l1er e4l3ing e4l5ic. e4mac e4mag e4met e4mis e4mul e4nant
e4nos e4oi4 e4ot e4pli e4prec e4pred e4prob e4put e4q3ui3s e4riva e4sage. e4sages e4sert. e4serts e4serva e4vin e4wag e5and e5atif
e5cite e5ex e5git5 e5gur e5ic e5inst e5ity e5len e5lim e5loc e5lud e5man e5miss e5nea e5nee e5nie e5nil e5niu e5of e5out e5ow e5pel
e5roc e5skin e5stro e5tide e5tir e5titio e5un e5vea e5veng e5verb e5voc e5vu e5wee fab3r fain4 fall5e fam5is far5th fault5 fa3bl
fa3ta fa3the fa4ce feas4 feath3 fend5e fen2d fer1 .fes3 fev4 fe3li fe4b fe4mo fic4i fight5 fill5in fil5i fin2d5 fin4n fis4ti fi2ne
fi3a fi3cer fi3cu fi5del flin4 flo3re fon4de fon4t fore5t fort5a for4i for5ay .for5mer fos5 fo2r fo5rat fra4t fres5c fril4 fri2
frol5 fusi4 fus4s fu3ri fu4min fu5el fu5ne f1in3g f2fy f2f5is f2ly5 f2ty f3ican f3icen f4fes f4fie f4fly f4l2 f4to f5fin. f5less
f5rea gaf4 gani5za gan5is gar5n4 gass4 gath3 .ga2 ga3lo ga3niz ga5met gd4 geez4 gel4in .gen3t4 geth5 .ge2 ge3om ge4nat ge4ty ge4v
ge5lis ge5liz ge5niz .ge5og gglu5 ggo4 gh3in gh4to gh5out gia5r gien5 gil4 gin5ge gir4l .gi4b gi4u .gi5a glad5i gla4 gli4b glo3r
gl2 gnet4t gn4a gob5 gondo5 gon2 gor5ou gov1 go3is go3ni .go4r go5riz gran2 gre4n gruf4 gs2 gth3 gu4a gy5ra g1ic g1m g1ni g1no g2ge
g2nin g3b g3ger g3imen g3isl g3lig g3p g3w g4ery g4ico g4my g4na. g4nio g4non g4rai g4ro g5amo g5rapher g5ste hae4m hae4t hach4
hala3m .hand5i hang5er hang5o han4ci han4cy han4g han4k han4te .han5k hap3l hap5t hard3e harp5en har2d
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Pattern generating process

• We want minimal set of patterns

• Generating completely covering minimal patterns is NP-complete

• Good iterative methods for “near optimal” solution

• One way to do it:

− dic-tio-nary with marked hy-phen points

− we repeat going through the dictionary making levels

? odd—covering

? even—inhibiting



abe2 abi5a ab3ul ab5erd ab5it5ab ac1in ac3ul ac4um ac5ard ac5aro ac5rob adi4er ad3ica ad3ow .ad4der ad4din ad4le ad4su ad5er. ad5ran
ad5um aeri4e ae4r aff4 .af1t aga4n age4o ag1i ag1n ag3oni ag5ell ag5ul ah4l .ach4 ain5in ain5o ait5en ai2 ai5ly ak1en ali4e al1i
al3ad al3end .al3t al4ia. al5ab al5lev ama5ra ami4no amor5i amp5en am1in am3ag am3ic am5ab am5asc .am5at am5era am5if am5ily anar4i
ande4s .ang4 ang5ie .ani5m anoth5 ano4 ans3po antal4 .anti5s .ant4 an1dl an1gl an2sa an2sp an2tr an3age an3arc an3dis an3io an3ish
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− candidate choosing rule—we take subwords (k-character subword)

? and count the number of their good and bad work

? hen(35,4)a

− not all the candidates are good

? pattern choosing rule—linear function over the number of
good and bad work of the pattern compared to a threshold:
good count ∗ good wt − bad count ∗ bad wt ≥ threshold

− we put good candidates into pattern set with current level number

? hen5a

− they still make errors, next level will correct errors of patterns
selected so far

− exception list at the end of the whole process, to correct remaining
errors
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es5cu es5ecr es5enc es5iden es5igna es5ona es5pira es5tim es5urr eta4b eten4d ethod3 etin4 eti4no et3ric et3rog et3ua et5itiv et5ona
et5rif et5ros et5ym et5z eus4 eute4 euti5l .eu3 eu3ro eu5tr eva2p5 evel3o even4i evi4l evi4v ev1er ev3ell ev3id ev5ast et1ic ewil5
ew3ing .eye5 eys4 e1a4b e1ce e1cr e1cu e1f e1h4 e1ing e1j e1la e1les e1me e1or e1po e1q e1ria4 e1rio e1si e1sp e1s2e e1s4a e1vi
e1wa e2col e2cor e2lis e2mel e2pa e2sca e2sec e2sic e2sid e2sol e2son e2sur e2s5im e2vas e3act e3ass e3br e3dia e3fine e3imb e3inf
e3lea e3libe e3lier e3lio e3liv3 e3my e3new e3nio e3ny. e3ol e3pai e3pent e3pro e3real e3rien e3scr e3sha e3ston e3teo e3tra e3tre
e3up e3wh e3wit e4a3tu e4bel. e4bels e4ben e4bit e4cad e4cib e4clam e4clus e4comm e4compe e4conc e4crem e4cul e4dol e4dri e4dul
e4d1er e4fic e4fuse. e4f3ere e4go. e4gos e4jud e4la. e4lac e4law e4led e4l1er e4l3ing e4l5ic. e4mac e4mag e4met e4mis e4mul e4nant
e4nos e4oi4 e4ot e4pli e4prec e4pred e4prob e4put e4q3ui3s e4riva e4sage. e4sages e4sert. e4serts e4serva e4vin e4wag e5and e5atif
e5cite e5ex e5git5 e5gur e5ic e5inst e5ity e5len e5lim e5loc e5lud e5man e5miss e5nea e5nee e5nie e5nil e5niu e5of e5out e5ow e5pel
e5roc e5skin e5stro e5tide e5tir e5titio e5un e5vea e5veng e5verb e5voc e5vu e5wee fab3r fain4 fall5e fam5is far5th fault5 fa3bl
fa3ta fa3the fa4ce feas4 feath3 fend5e fen2d fer1 .fes3 fev4 fe3li fe4b fe4mo fic4i fight5 fill5in fil5i fin2d5 fin4n fis4ti fi2ne
fi3a fi3cer fi3cu fi5del flin4 flo3re fon4de fon4t fore5t fort5a for4i for5ay .for5mer fos5 fo2r fo5rat fra4t fres5c fril4 fri2
frol5 fusi4 fus4s fu3ri fu4min fu5el fu5ne f1in3g f2fy f2f5is f2ly5 f2ty f3ican f3icen f4fes f4fie f4fly f4l2 f4to f5fin. f5less
f5rea gaf4 gani5za gan5is gar5n4 gass4 gath3 .ga2 ga3lo ga3niz ga5met gd4 geez4 gel4in .gen3t4 geth5 .ge2 ge3om ge4nat ge4ty ge4v
ge5lis ge5liz ge5niz .ge5og gglu5 ggo4 gh3in gh4to gh5out gia5r gien5 gil4 gin5ge gir4l .gi4b gi4u .gi5a glad5i gla4 gli4b glo3r
gl2 gnet4t gn4a gob5 gondo5 gon2 gor5ou gov1 go3is go3ni .go4r go5riz gran2 gre4n gruf4 gs2 gth3 gu4a gy5ra g1ic g1m g1ni g1no g2ge
g2nin g3b g3ger g3imen g3isl g3lig g3p g3w g4ery g4ico g4my g4na. g4nio g4non g4rai g4ro g5amo g5rapher g5ste hae4m hae4t hach4
hala3m .hand5i hang5er hang5o han4ci han4cy han4g han4k han4te .han5k hap3l hap5t hard3e harp5en har2d
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How good the generation process is

• Input data ≈ MB

− patterns ≈ tens of KB

− covering > 98 %

− with error < 0.1 %

− usual number of levels ≤ 5

• Results depend on parameter setting

• Nobody knows how to set the parameters



abe2 abi5a ab3ul ab5erd ab5it5ab ac1in ac3ul ac4um ac5ard ac5aro ac5rob adi4er ad3ica ad3ow .ad4der ad4din ad4le ad4su ad5er. ad5ran
ad5um aeri4e ae4r aff4 .af1t aga4n age4o ag1i ag1n ag3oni ag5ell ag5ul ah4l .ach4 ain5in ain5o ait5en ai2 ai5ly ak1en ali4e al1i
al3ad al3end .al3t al4ia. al5ab al5lev ama5ra ami4no amor5i amp5en am1in am3ag am3ic am5ab am5asc .am5at am5era am5if am5ily anar4i
ande4s .ang4 ang5ie .ani5m anoth5 ano4 ans3po antal4 .anti5s .ant4 an1dl an1gl an2sa an2sp an2tr an3age an3arc an3dis an3io an3ish
an3it an3i3f .an3te an3ua an3ul an4dow an4ime an4kli an4sco an4sn an4st an4sur an4tie an4tw .an5c an5est. an5ot apar4 apoc5 apor5i
apos3t aps5es ap3in ap3ita ap5at ap5ero ap5illar ap5ola aque5 aran4g araw4 ara3p arbal4 arre4 ar1i ar2iz ar2mi ar2p ar2sh ar3act
ar3al ar3ent ar3ian ar3io ar3q ar4at ar4dr ar4fi ar4fl ar4chan ar4im ar4sa .ar4tie .ar4ty ar5adis ar5ativ ar5av4 ar5dine ar5eas
ar5ial ar5inat ar5o5d .ar5s ashi4 ask3i .aster5 asur5a .as1p .as1s as1tr as3ant .as3c as3ten as4ab as4l as4sh as5ph ater5n ate5c
ath5em ath5om ation5ar .atom5 at1ic at3abl at3alo at3ego at3en. at3era at3est at3if at3itu at3ul at3ura at4ho at4sk at4tag at4th
at5ac at5ap at5ech at5ev at5i5b at5omiz at5rop at5te at5ua at5ue augh3 aun5d aut5en .au1d au1th au3gu au3r au4b au4l2 au5sib ave4no
avi4er av1i av3ag av3era av3ig .av4i av5ern av5ery av5oc .awn4 aws4 aw3i aw4ly ax4ic ax4id aye4 ays4 ay5al azi4er azz5i a1j a1tr
a1vor a2d a2f a2go a2mo a2n a2pl a2ta a2tom a2tu a2ty a2va a3cie a3cio a3dia a3dio a3dit a3duc a3ha a3he a3ho a3ic. a3nar a3nati
a3nen a3neu a3nies a3nip a3niu a3pher a3pitu a3pu a3ree a3riet a3roo a3sib a3sic a4car a4gab a4gy a4i4n a4lar a4lenti a4ly. a4matis
a4m5ato a4n1ic a4pilla a4soc a4tog a4top a4tos a5bal a5ban a5ceou a5diu a5guer a5chet a5ia a5le5o a5log. a5mon a5nee a5nimi a5nine
a5nur a5rade a5ramete a5ratio a5rau a5ress a5roni a5sia. a5terna a5then a5tia a5van bad5ger bal1a ban3i ban4e ban5dag barbi5 bari4a
.bas4e bas4si .ba4g ba4ge ba4z .ba5na bbi4na beak4 beat3 .ber4 bet5iz be1li be3da be3de be3di be3gi be3lo .be3sm be3sp be3tw be3w
be5gu be5nig be5nu .be5ra .be5sto be5str be5tr be5yo bina5r4 bin4d bi2b bi2t bi3liz bi3ogr bi3tr bi4d bi4er bi5en bi5net bi5ou bk4
blath5 blen4 y4erf y4ons y4os y4o5g y4ped y4poc y4so y5ac y5at y5ee y5gi y5lu y5pu zar2 za1 zet4 ze3ro ze4n ze4p zo4m zo5ol zte4
z1er z4il z4is z4zy z5a2b 1bat 1bel 1bil 1ca 1cen 1ci 1co 1cus 1cy 1c4l4 1den 1dina 1dio 1di1v 1do 1dr 1du 1d2a 1d4i3a 1eff 1exp
1fa 1fi 1fo 1fy 1ga 1gen 1geo 1gi4a 1gle 1go 1gr 1gy 1head 1hous 1je 1kee 1k2no 1lent 1lut 1ly 1l4ine 1ma 1men 1mo 1mu 1na 1nen
1nes 1nou 1ogy 1o1gis 1pa 1phy 1pos 1p2l2 1p4or 1room 1sio 1sis 1siv 1so 1su 1ta 1tee 1tent 1teo 1teri 1tia 1tim 1tio 1tiv 1tiz
1to 1tra 1tu 1ty 1va 1wo2 1zo 2adi 2ale eri4v 2ang 2a2r 2bf 2bt 2b1b 2b3if 2b5s2 2ce. 2cen4e 2cim 2cin 2cog 2c1it 2c1t 2c5ah 2dag
2de. 2dly 2d1ed 2d1s2 2d3a4b 2d3lo 2d5of 2erb 2ere. 2ero 2ess 2estr 2e1b 2e2da 2fed 2fin 2ft 2f3ic. 2f3s 2gam 2ge. 2ged 2gue 2g5y3n
2h1n 2ch 2ici 2id 2ie4 2ig 2ilit 2in. 2ine 2ini 2inn 2ins 2int. 2in4th 2io 2ip 2is. 2is1c 2ite 2ith 2itio 2iv 2i1a 2i1no 2ld 2lf
2lm 2lout 2lp 2lys4 2l1b 2l1n2 2l1s2 2l1w 2l3h 2mab 2mah 2med 2mes 2mh 2ne. 2ned 2nes. 2nest 2n1a2b 2n1s2 2ogyn 2ok 2ond 2oph 2p1s2
2p1t 2p2ed 2p3k2 2p3n 2que. 2rab 2re. 2r2ed 2sh. 2spa 2sper 2ss 2st. 2s1ab 2s1in 2s1m 2s3g 2s5peo 2tab 2taw 2th. blun4t bne5g bod3i
bol3ic bom4bi bon4a bon5at bor5d both5 bound3 bo4e bo4to .bri2 broth3 bsor4 bt4l buf4fer bumi4 bunt4i buss4e bus5ie .but4ti bu3li
bu3re bu4ga bu4n bys4 b1j b1v b2be b2l2 b3ber b3lis b3tr b4le. b4lo b4to b5itz b5ota b5uto cab3in cach4 call5in cal4la .cam4pe cany4
can3iz can4e can4ic can4ty .can5c can5d can5is .capa5b .car5ol car5om cast5er cas5tig cav5al ca1bl ca3lat .ca4t ca4th ca5den ca5per
cci4a ccompa5 ccon4 ccou3t ces5si5b ces5t cet4 cew4 .ce4la ce5ram ccha5 cia5r cin3em cion4 cit3iz .cit5r .ci2 ci2a5b ci3ph ci4la
ci5c ck1 ck3i cle4m clim4 cly4 coe2 coi4 col3or col5i com5er con3g con4a con5t cop3ic coro3n .cor5ner cos4e cove4 cov1 cow5a coz5e
.co3e co3inc co3pa co4gr co4pl .co4r co5ag co5zi cras5t cre3at cre4v cris4 cri2 cri5f crop5o cros4e cro4pl cru4d cta4b ctim3i ctu4r
ct5ang cud5 cul4tis cur5a4b cuss4i cu2ma cu3pi cu4mi cu4tie cu5ity cu5py cu5ria cze4 c1ing c1q c2te c3c c3ter c3ume c4ina c4one
c4rin c4ticu c4tw c4uf c4ui c5e4ta c5ing. c5laratio c5n c5tant dach4 dan3g dard5 dark5 dav5e da2m2 deaf5 deb5it decan4 deli4e del5i5q
demor5 dem5ic. denti5f depi4 dern5iz der5s des2 des3ti .des4c dev3il de1p de1sc de1t de1v de2pu de2s5o de2to de3no de3nu .de3o de3pa
.de3ra .de3ri de3str de4bon de4cil .de4moi de4mons de4nar de4su de5com de5if de5lo de5mil dg1i dia5b .dictio5 dio5g dirt5i dir2
dis1 di1re di3ge di4cam di4lato di4pl di5niz doli4 dom5iz doni4 doo3d dop4p do3nat do4la .do4t do4v do5de do5lor drag5on drea5r
dre4 dril4 dri4b dro4p ds4p duc5er .dumb5 dum4be du2c .du4c du4g du4n du4pe du5el dys5p dy4se d1b d1d4 d1h2 d1if d1in d1j d1m d1p
d1uca d1u1a d1v d1w d2es. d2gy d2iti d2th d2y d3eq d3ge4t d3ule d4em d4erh d4ga d4ice d4is3t d4og d4or d4sw d4sy d5c d5k2 ead1 ead5ie
eal3ou eal5er eam3er .earth5 eart3e ear2t ear3a ear4c ear4ic ear4il ear5es ear5k east3 .eas3i eath3i eat5en eav3en eav5i eav5o ea2t
ea2v ea4ge ea4l ea5ger ea5sp .eb4 ecan5c ecca5 eci4t eco5ro ec2i ec3im ec3ora ec3ula ec4tan ec4te ec5essa ec5ificat ec5ifie ec5ify
ede4s edi5z edon2 ed1it ed3ib ed3ica ed3im ed5ulo eed3i eel3i .eer4 eest4 ee2c ee2f ee2m ee2s4 ee4ly ee4na ee4p1 ee4ty efil4 efor5es
ef5i5nite eger4 eg1ul .eg2 eg4ic eg5ib eg5ing eg5n eher4 eig2 eir4d eit3e ei2 ei3th ei5d ei5gl ej5udi eki4n ek4la elan4d elaxa4
ello4 el2f el2i el2sh el3ega .el3em el3ica el3op. el4lab el4ta el5ativ .el5d el5ebra el5igib el5ish el5og el5ug emi4e emoni5o emo4g
emu3n em1in2 em3ica em3iz em3i3ni em3pi em5ana em5b em5igra em5ine em5ish em5ula .enam3 ench4er eno4g ent5age en3dic en3em en3etr
.en3g en3ish en3it en3ov .en3s en3ua en4sw en5amo en5ero en5esi en5est en5ics en5uf eop3ar eos4 eo2g eo3re eo4to eo5rol ephe4 ep3reh
ep4sh ep5anc ep5etitio ep5reca ep5ti5b ep5uta equi3l .eq5ui5t era4b eret4 ere3in ere4q ere5co eri4er ero4r ert3er eru4t er1a er1h
er1i er1ou er1s er3ar er3emo er3ent er3est er3ch er3ine er3m4 er3no es3olu es3per es3tig es4i4n es4mi es4pre es4si4b es4w es5can
es5cu es5ecr es5enc es5iden es5igna es5ona es5pira es5tim es5urr eta4b eten4d ethod3 etin4 eti4no et3ric et3rog et3ua et5itiv et5ona
et5rif et5ros et5ym et5z eus4 eute4 euti5l .eu3 eu3ro eu5tr eva2p5 evel3o even4i evi4l evi4v ev1er ev3ell ev3id ev5ast et1ic ewil5
ew3ing .eye5 eys4 e1a4b e1ce e1cr e1cu e1f e1h4 e1ing e1j e1la e1les e1me e1or e1po e1q e1ria4 e1rio e1si e1sp e1s2e e1s4a e1vi
e1wa e2col e2cor e2lis e2mel e2pa e2sca e2sec e2sic e2sid e2sol e2son e2sur e2s5im e2vas e3act e3ass e3br e3dia e3fine e3imb e3inf
e3lea e3libe e3lier e3lio e3liv3 e3my e3new e3nio e3ny. e3ol e3pai e3pent e3pro e3real e3rien e3scr e3sha e3ston e3teo e3tra e3tre
e3up e3wh e3wit e4a3tu e4bel. e4bels e4ben e4bit e4cad e4cib e4clam e4clus e4comm e4compe e4conc e4crem e4cul e4dol e4dri e4dul
e4d1er e4fic e4fuse. e4f3ere e4go. e4gos e4jud e4la. e4lac e4law e4led e4l1er e4l3ing e4l5ic. e4mac e4mag e4met e4mis e4mul e4nant
e4nos e4oi4 e4ot e4pli e4prec e4pred e4prob e4put e4q3ui3s e4riva e4sage. e4sages e4sert. e4serts e4serva e4vin e4wag e5and e5atif
e5cite e5ex e5git5 e5gur e5ic e5inst e5ity e5len e5lim e5loc e5lud e5man e5miss e5nea e5nee e5nie e5nil e5niu e5of e5out e5ow e5pel
e5roc e5skin e5stro e5tide e5tir e5titio e5un e5vea e5veng e5verb e5voc e5vu e5wee fab3r fain4 fall5e fam5is far5th fault5 fa3bl
fa3ta fa3the fa4ce feas4 feath3 fend5e fen2d fer1 .fes3 fev4 fe3li fe4b fe4mo fic4i fight5 fill5in fil5i fin2d5 fin4n fis4ti fi2ne
fi3a fi3cer fi3cu fi5del flin4 flo3re fon4de fon4t fore5t fort5a for4i for5ay .for5mer fos5 fo2r fo5rat fra4t fres5c fril4 fri2
frol5 fusi4 fus4s fu3ri fu4min fu5el fu5ne f1in3g f2fy f2f5is f2ly5 f2ty f3ican f3icen f4fes f4fie f4fly f4l2 f4to f5fin. f5less
f5rea gaf4 gani5za gan5is gar5n4 gass4 gath3 .ga2 ga3lo ga3niz ga5met gd4 geez4 gel4in .gen3t4 geth5 .ge2 ge3om ge4nat ge4ty ge4v
ge5lis ge5liz ge5niz .ge5og gglu5 ggo4 gh3in gh4to gh5out gia5r gien5 gil4 gin5ge gir4l .gi4b gi4u .gi5a glad5i gla4 gli4b glo3r
gl2 gnet4t gn4a gob5 gondo5 gon2 gor5ou gov1 go3is go3ni .go4r go5riz gran2 gre4n gruf4 gs2 gth3 gu4a gy5ra g1ic g1m g1ni g1no g2ge
g2nin g3b g3ger g3imen g3isl g3lig g3p g3w g4ery g4ico g4my g4na. g4nio g4non g4rai g4ro g5amo g5rapher g5ste hae4m hae4t hach4
hala3m .hand5i hang5er hang5o han4ci han4cy han4g han4k han4te .han5k hap3l hap5t hard3e harp5en har2d

PrevPg NextPg Back Next Quit 7/15

Generating with PATGEN

• PATGEN

− Frank Liang, 1982, 7-bit ASCII

− later modified for accents, 8-bit ASCII,. . . (Peter Breitenlohner,
Yannis Haralambous, Karl Berry,. . . )

• Patterns for tens of languages exist

− from a dictionary

− first levels by hand



abe2 abi5a ab3ul ab5erd ab5it5ab ac1in ac3ul ac4um ac5ard ac5aro ac5rob adi4er ad3ica ad3ow .ad4der ad4din ad4le ad4su ad5er. ad5ran
ad5um aeri4e ae4r aff4 .af1t aga4n age4o ag1i ag1n ag3oni ag5ell ag5ul ah4l .ach4 ain5in ain5o ait5en ai2 ai5ly ak1en ali4e al1i
al3ad al3end .al3t al4ia. al5ab al5lev ama5ra ami4no amor5i amp5en am1in am3ag am3ic am5ab am5asc .am5at am5era am5if am5ily anar4i
ande4s .ang4 ang5ie .ani5m anoth5 ano4 ans3po antal4 .anti5s .ant4 an1dl an1gl an2sa an2sp an2tr an3age an3arc an3dis an3io an3ish
an3it an3i3f .an3te an3ua an3ul an4dow an4ime an4kli an4sco an4sn an4st an4sur an4tie an4tw .an5c an5est. an5ot apar4 apoc5 apor5i
apos3t aps5es ap3in ap3ita ap5at ap5ero ap5illar ap5ola aque5 aran4g araw4 ara3p arbal4 arre4 ar1i ar2iz ar2mi ar2p ar2sh ar3act
ar3al ar3ent ar3ian ar3io ar3q ar4at ar4dr ar4fi ar4fl ar4chan ar4im ar4sa .ar4tie .ar4ty ar5adis ar5ativ ar5av4 ar5dine ar5eas
ar5ial ar5inat ar5o5d .ar5s ashi4 ask3i .aster5 asur5a .as1p .as1s as1tr as3ant .as3c as3ten as4ab as4l as4sh as5ph ater5n ate5c
ath5em ath5om ation5ar .atom5 at1ic at3abl at3alo at3ego at3en. at3era at3est at3if at3itu at3ul at3ura at4ho at4sk at4tag at4th
at5ac at5ap at5ech at5ev at5i5b at5omiz at5rop at5te at5ua at5ue augh3 aun5d aut5en .au1d au1th au3gu au3r au4b au4l2 au5sib ave4no
avi4er av1i av3ag av3era av3ig .av4i av5ern av5ery av5oc .awn4 aws4 aw3i aw4ly ax4ic ax4id aye4 ays4 ay5al azi4er azz5i a1j a1tr
a1vor a2d a2f a2go a2mo a2n a2pl a2ta a2tom a2tu a2ty a2va a3cie a3cio a3dia a3dio a3dit a3duc a3ha a3he a3ho a3ic. a3nar a3nati
a3nen a3neu a3nies a3nip a3niu a3pher a3pitu a3pu a3ree a3riet a3roo a3sib a3sic a4car a4gab a4gy a4i4n a4lar a4lenti a4ly. a4matis
a4m5ato a4n1ic a4pilla a4soc a4tog a4top a4tos a5bal a5ban a5ceou a5diu a5guer a5chet a5ia a5le5o a5log. a5mon a5nee a5nimi a5nine
a5nur a5rade a5ramete a5ratio a5rau a5ress a5roni a5sia. a5terna a5then a5tia a5van bad5ger bal1a ban3i ban4e ban5dag barbi5 bari4a
.bas4e bas4si .ba4g ba4ge ba4z .ba5na bbi4na beak4 beat3 .ber4 bet5iz be1li be3da be3de be3di be3gi be3lo .be3sm be3sp be3tw be3w
be5gu be5nig be5nu .be5ra .be5sto be5str be5tr be5yo bina5r4 bin4d bi2b bi2t bi3liz bi3ogr bi3tr bi4d bi4er bi5en bi5net bi5ou bk4
blath5 blen4 y4erf y4ons y4os y4o5g y4ped y4poc y4so y5ac y5at y5ee y5gi y5lu y5pu zar2 za1 zet4 ze3ro ze4n ze4p zo4m zo5ol zte4
z1er z4il z4is z4zy z5a2b 1bat 1bel 1bil 1ca 1cen 1ci 1co 1cus 1cy 1c4l4 1den 1dina 1dio 1di1v 1do 1dr 1du 1d2a 1d4i3a 1eff 1exp
1fa 1fi 1fo 1fy 1ga 1gen 1geo 1gi4a 1gle 1go 1gr 1gy 1head 1hous 1je 1kee 1k2no 1lent 1lut 1ly 1l4ine 1ma 1men 1mo 1mu 1na 1nen
1nes 1nou 1ogy 1o1gis 1pa 1phy 1pos 1p2l2 1p4or 1room 1sio 1sis 1siv 1so 1su 1ta 1tee 1tent 1teo 1teri 1tia 1tim 1tio 1tiv 1tiz
1to 1tra 1tu 1ty 1va 1wo2 1zo 2adi 2ale eri4v 2ang 2a2r 2bf 2bt 2b1b 2b3if 2b5s2 2ce. 2cen4e 2cim 2cin 2cog 2c1it 2c1t 2c5ah 2dag
2de. 2dly 2d1ed 2d1s2 2d3a4b 2d3lo 2d5of 2erb 2ere. 2ero 2ess 2estr 2e1b 2e2da 2fed 2fin 2ft 2f3ic. 2f3s 2gam 2ge. 2ged 2gue 2g5y3n
2h1n 2ch 2ici 2id 2ie4 2ig 2ilit 2in. 2ine 2ini 2inn 2ins 2int. 2in4th 2io 2ip 2is. 2is1c 2ite 2ith 2itio 2iv 2i1a 2i1no 2ld 2lf
2lm 2lout 2lp 2lys4 2l1b 2l1n2 2l1s2 2l1w 2l3h 2mab 2mah 2med 2mes 2mh 2ne. 2ned 2nes. 2nest 2n1a2b 2n1s2 2ogyn 2ok 2ond 2oph 2p1s2
2p1t 2p2ed 2p3k2 2p3n 2que. 2rab 2re. 2r2ed 2sh. 2spa 2sper 2ss 2st. 2s1ab 2s1in 2s1m 2s3g 2s5peo 2tab 2taw 2th. blun4t bne5g bod3i
bol3ic bom4bi bon4a bon5at bor5d both5 bound3 bo4e bo4to .bri2 broth3 bsor4 bt4l buf4fer bumi4 bunt4i buss4e bus5ie .but4ti bu3li
bu3re bu4ga bu4n bys4 b1j b1v b2be b2l2 b3ber b3lis b3tr b4le. b4lo b4to b5itz b5ota b5uto cab3in cach4 call5in cal4la .cam4pe cany4
can3iz can4e can4ic can4ty .can5c can5d can5is .capa5b .car5ol car5om cast5er cas5tig cav5al ca1bl ca3lat .ca4t ca4th ca5den ca5per
cci4a ccompa5 ccon4 ccou3t ces5si5b ces5t cet4 cew4 .ce4la ce5ram ccha5 cia5r cin3em cion4 cit3iz .cit5r .ci2 ci2a5b ci3ph ci4la
ci5c ck1 ck3i cle4m clim4 cly4 coe2 coi4 col3or col5i com5er con3g con4a con5t cop3ic coro3n .cor5ner cos4e cove4 cov1 cow5a coz5e
.co3e co3inc co3pa co4gr co4pl .co4r co5ag co5zi cras5t cre3at cre4v cris4 cri2 cri5f crop5o cros4e cro4pl cru4d cta4b ctim3i ctu4r
ct5ang cud5 cul4tis cur5a4b cuss4i cu2ma cu3pi cu4mi cu4tie cu5ity cu5py cu5ria cze4 c1ing c1q c2te c3c c3ter c3ume c4ina c4one
c4rin c4ticu c4tw c4uf c4ui c5e4ta c5ing. c5laratio c5n c5tant dach4 dan3g dard5 dark5 dav5e da2m2 deaf5 deb5it decan4 deli4e del5i5q
demor5 dem5ic. denti5f depi4 dern5iz der5s des2 des3ti .des4c dev3il de1p de1sc de1t de1v de2pu de2s5o de2to de3no de3nu .de3o de3pa
.de3ra .de3ri de3str de4bon de4cil .de4moi de4mons de4nar de4su de5com de5if de5lo de5mil dg1i dia5b .dictio5 dio5g dirt5i dir2
dis1 di1re di3ge di4cam di4lato di4pl di5niz doli4 dom5iz doni4 doo3d dop4p do3nat do4la .do4t do4v do5de do5lor drag5on drea5r
dre4 dril4 dri4b dro4p ds4p duc5er .dumb5 dum4be du2c .du4c du4g du4n du4pe du5el dys5p dy4se d1b d1d4 d1h2 d1if d1in d1j d1m d1p
d1uca d1u1a d1v d1w d2es. d2gy d2iti d2th d2y d3eq d3ge4t d3ule d4em d4erh d4ga d4ice d4is3t d4og d4or d4sw d4sy d5c d5k2 ead1 ead5ie
eal3ou eal5er eam3er .earth5 eart3e ear2t ear3a ear4c ear4ic ear4il ear5es ear5k east3 .eas3i eath3i eat5en eav3en eav5i eav5o ea2t
ea2v ea4ge ea4l ea5ger ea5sp .eb4 ecan5c ecca5 eci4t eco5ro ec2i ec3im ec3ora ec3ula ec4tan ec4te ec5essa ec5ificat ec5ifie ec5ify
ede4s edi5z edon2 ed1it ed3ib ed3ica ed3im ed5ulo eed3i eel3i .eer4 eest4 ee2c ee2f ee2m ee2s4 ee4ly ee4na ee4p1 ee4ty efil4 efor5es
ef5i5nite eger4 eg1ul .eg2 eg4ic eg5ib eg5ing eg5n eher4 eig2 eir4d eit3e ei2 ei3th ei5d ei5gl ej5udi eki4n ek4la elan4d elaxa4
ello4 el2f el2i el2sh el3ega .el3em el3ica el3op. el4lab el4ta el5ativ .el5d el5ebra el5igib el5ish el5og el5ug emi4e emoni5o emo4g
emu3n em1in2 em3ica em3iz em3i3ni em3pi em5ana em5b em5igra em5ine em5ish em5ula .enam3 ench4er eno4g ent5age en3dic en3em en3etr
.en3g en3ish en3it en3ov .en3s en3ua en4sw en5amo en5ero en5esi en5est en5ics en5uf eop3ar eos4 eo2g eo3re eo4to eo5rol ephe4 ep3reh
ep4sh ep5anc ep5etitio ep5reca ep5ti5b ep5uta equi3l .eq5ui5t era4b eret4 ere3in ere4q ere5co eri4er ero4r ert3er eru4t er1a er1h
er1i er1ou er1s er3ar er3emo er3ent er3est er3ch er3ine er3m4 er3no es3olu es3per es3tig es4i4n es4mi es4pre es4si4b es4w es5can
es5cu es5ecr es5enc es5iden es5igna es5ona es5pira es5tim es5urr eta4b eten4d ethod3 etin4 eti4no et3ric et3rog et3ua et5itiv et5ona
et5rif et5ros et5ym et5z eus4 eute4 euti5l .eu3 eu3ro eu5tr eva2p5 evel3o even4i evi4l evi4v ev1er ev3ell ev3id ev5ast et1ic ewil5
ew3ing .eye5 eys4 e1a4b e1ce e1cr e1cu e1f e1h4 e1ing e1j e1la e1les e1me e1or e1po e1q e1ria4 e1rio e1si e1sp e1s2e e1s4a e1vi
e1wa e2col e2cor e2lis e2mel e2pa e2sca e2sec e2sic e2sid e2sol e2son e2sur e2s5im e2vas e3act e3ass e3br e3dia e3fine e3imb e3inf
e3lea e3libe e3lier e3lio e3liv3 e3my e3new e3nio e3ny. e3ol e3pai e3pent e3pro e3real e3rien e3scr e3sha e3ston e3teo e3tra e3tre
e3up e3wh e3wit e4a3tu e4bel. e4bels e4ben e4bit e4cad e4cib e4clam e4clus e4comm e4compe e4conc e4crem e4cul e4dol e4dri e4dul
e4d1er e4fic e4fuse. e4f3ere e4go. e4gos e4jud e4la. e4lac e4law e4led e4l1er e4l3ing e4l5ic. e4mac e4mag e4met e4mis e4mul e4nant
e4nos e4oi4 e4ot e4pli e4prec e4pred e4prob e4put e4q3ui3s e4riva e4sage. e4sages e4sert. e4serts e4serva e4vin e4wag e5and e5atif
e5cite e5ex e5git5 e5gur e5ic e5inst e5ity e5len e5lim e5loc e5lud e5man e5miss e5nea e5nee e5nie e5nil e5niu e5of e5out e5ow e5pel
e5roc e5skin e5stro e5tide e5tir e5titio e5un e5vea e5veng e5verb e5voc e5vu e5wee fab3r fain4 fall5e fam5is far5th fault5 fa3bl
fa3ta fa3the fa4ce feas4 feath3 fend5e fen2d fer1 .fes3 fev4 fe3li fe4b fe4mo fic4i fight5 fill5in fil5i fin2d5 fin4n fis4ti fi2ne
fi3a fi3cer fi3cu fi5del flin4 flo3re fon4de fon4t fore5t fort5a for4i for5ay .for5mer fos5 fo2r fo5rat fra4t fres5c fril4 fri2
frol5 fusi4 fus4s fu3ri fu4min fu5el fu5ne f1in3g f2fy f2f5is f2ly5 f2ty f3ican f3icen f4fes f4fie f4fly f4l2 f4to f5fin. f5less
f5rea gaf4 gani5za gan5is gar5n4 gass4 gath3 .ga2 ga3lo ga3niz ga5met gd4 geez4 gel4in .gen3t4 geth5 .ge2 ge3om ge4nat ge4ty ge4v
ge5lis ge5liz ge5niz .ge5og gglu5 ggo4 gh3in gh4to gh5out gia5r gien5 gil4 gin5ge gir4l .gi4b gi4u .gi5a glad5i gla4 gli4b glo3r
gl2 gnet4t gn4a gob5 gondo5 gon2 gor5ou gov1 go3is go3ni .go4r go5riz gran2 gre4n gruf4 gs2 gth3 gu4a gy5ra g1ic g1m g1ni g1no g2ge
g2nin g3b g3ger g3imen g3isl g3lig g3p g3w g4ery g4ico g4my g4na. g4nio g4non g4rai g4ro g5amo g5rapher g5ste hae4m hae4t hach4
hala3m .hand5i hang5er hang5o han4ci han4cy han4g han4k han4te .han5k hap3l hap5t hard3e harp5en har2d
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Why PATGEN does not suit us today

• Monolithic structured code, difficult to maintain

• Only ASCII, approx. 240 symbols

• Ω handles UNICODE

• Static data structures

• Difficult to use for purposes other than hyphenation



abe2 abi5a ab3ul ab5erd ab5it5ab ac1in ac3ul ac4um ac5ard ac5aro ac5rob adi4er ad3ica ad3ow .ad4der ad4din ad4le ad4su ad5er. ad5ran
ad5um aeri4e ae4r aff4 .af1t aga4n age4o ag1i ag1n ag3oni ag5ell ag5ul ah4l .ach4 ain5in ain5o ait5en ai2 ai5ly ak1en ali4e al1i
al3ad al3end .al3t al4ia. al5ab al5lev ama5ra ami4no amor5i amp5en am1in am3ag am3ic am5ab am5asc .am5at am5era am5if am5ily anar4i
ande4s .ang4 ang5ie .ani5m anoth5 ano4 ans3po antal4 .anti5s .ant4 an1dl an1gl an2sa an2sp an2tr an3age an3arc an3dis an3io an3ish
an3it an3i3f .an3te an3ua an3ul an4dow an4ime an4kli an4sco an4sn an4st an4sur an4tie an4tw .an5c an5est. an5ot apar4 apoc5 apor5i
apos3t aps5es ap3in ap3ita ap5at ap5ero ap5illar ap5ola aque5 aran4g araw4 ara3p arbal4 arre4 ar1i ar2iz ar2mi ar2p ar2sh ar3act
ar3al ar3ent ar3ian ar3io ar3q ar4at ar4dr ar4fi ar4fl ar4chan ar4im ar4sa .ar4tie .ar4ty ar5adis ar5ativ ar5av4 ar5dine ar5eas
ar5ial ar5inat ar5o5d .ar5s ashi4 ask3i .aster5 asur5a .as1p .as1s as1tr as3ant .as3c as3ten as4ab as4l as4sh as5ph ater5n ate5c
ath5em ath5om ation5ar .atom5 at1ic at3abl at3alo at3ego at3en. at3era at3est at3if at3itu at3ul at3ura at4ho at4sk at4tag at4th
at5ac at5ap at5ech at5ev at5i5b at5omiz at5rop at5te at5ua at5ue augh3 aun5d aut5en .au1d au1th au3gu au3r au4b au4l2 au5sib ave4no
avi4er av1i av3ag av3era av3ig .av4i av5ern av5ery av5oc .awn4 aws4 aw3i aw4ly ax4ic ax4id aye4 ays4 ay5al azi4er azz5i a1j a1tr
a1vor a2d a2f a2go a2mo a2n a2pl a2ta a2tom a2tu a2ty a2va a3cie a3cio a3dia a3dio a3dit a3duc a3ha a3he a3ho a3ic. a3nar a3nati
a3nen a3neu a3nies a3nip a3niu a3pher a3pitu a3pu a3ree a3riet a3roo a3sib a3sic a4car a4gab a4gy a4i4n a4lar a4lenti a4ly. a4matis
a4m5ato a4n1ic a4pilla a4soc a4tog a4top a4tos a5bal a5ban a5ceou a5diu a5guer a5chet a5ia a5le5o a5log. a5mon a5nee a5nimi a5nine
a5nur a5rade a5ramete a5ratio a5rau a5ress a5roni a5sia. a5terna a5then a5tia a5van bad5ger bal1a ban3i ban4e ban5dag barbi5 bari4a
.bas4e bas4si .ba4g ba4ge ba4z .ba5na bbi4na beak4 beat3 .ber4 bet5iz be1li be3da be3de be3di be3gi be3lo .be3sm be3sp be3tw be3w
be5gu be5nig be5nu .be5ra .be5sto be5str be5tr be5yo bina5r4 bin4d bi2b bi2t bi3liz bi3ogr bi3tr bi4d bi4er bi5en bi5net bi5ou bk4
blath5 blen4 y4erf y4ons y4os y4o5g y4ped y4poc y4so y5ac y5at y5ee y5gi y5lu y5pu zar2 za1 zet4 ze3ro ze4n ze4p zo4m zo5ol zte4
z1er z4il z4is z4zy z5a2b 1bat 1bel 1bil 1ca 1cen 1ci 1co 1cus 1cy 1c4l4 1den 1dina 1dio 1di1v 1do 1dr 1du 1d2a 1d4i3a 1eff 1exp
1fa 1fi 1fo 1fy 1ga 1gen 1geo 1gi4a 1gle 1go 1gr 1gy 1head 1hous 1je 1kee 1k2no 1lent 1lut 1ly 1l4ine 1ma 1men 1mo 1mu 1na 1nen
1nes 1nou 1ogy 1o1gis 1pa 1phy 1pos 1p2l2 1p4or 1room 1sio 1sis 1siv 1so 1su 1ta 1tee 1tent 1teo 1teri 1tia 1tim 1tio 1tiv 1tiz
1to 1tra 1tu 1ty 1va 1wo2 1zo 2adi 2ale eri4v 2ang 2a2r 2bf 2bt 2b1b 2b3if 2b5s2 2ce. 2cen4e 2cim 2cin 2cog 2c1it 2c1t 2c5ah 2dag
2de. 2dly 2d1ed 2d1s2 2d3a4b 2d3lo 2d5of 2erb 2ere. 2ero 2ess 2estr 2e1b 2e2da 2fed 2fin 2ft 2f3ic. 2f3s 2gam 2ge. 2ged 2gue 2g5y3n
2h1n 2ch 2ici 2id 2ie4 2ig 2ilit 2in. 2ine 2ini 2inn 2ins 2int. 2in4th 2io 2ip 2is. 2is1c 2ite 2ith 2itio 2iv 2i1a 2i1no 2ld 2lf
2lm 2lout 2lp 2lys4 2l1b 2l1n2 2l1s2 2l1w 2l3h 2mab 2mah 2med 2mes 2mh 2ne. 2ned 2nes. 2nest 2n1a2b 2n1s2 2ogyn 2ok 2ond 2oph 2p1s2
2p1t 2p2ed 2p3k2 2p3n 2que. 2rab 2re. 2r2ed 2sh. 2spa 2sper 2ss 2st. 2s1ab 2s1in 2s1m 2s3g 2s5peo 2tab 2taw 2th. blun4t bne5g bod3i
bol3ic bom4bi bon4a bon5at bor5d both5 bound3 bo4e bo4to .bri2 broth3 bsor4 bt4l buf4fer bumi4 bunt4i buss4e bus5ie .but4ti bu3li
bu3re bu4ga bu4n bys4 b1j b1v b2be b2l2 b3ber b3lis b3tr b4le. b4lo b4to b5itz b5ota b5uto cab3in cach4 call5in cal4la .cam4pe cany4
can3iz can4e can4ic can4ty .can5c can5d can5is .capa5b .car5ol car5om cast5er cas5tig cav5al ca1bl ca3lat .ca4t ca4th ca5den ca5per
cci4a ccompa5 ccon4 ccou3t ces5si5b ces5t cet4 cew4 .ce4la ce5ram ccha5 cia5r cin3em cion4 cit3iz .cit5r .ci2 ci2a5b ci3ph ci4la
ci5c ck1 ck3i cle4m clim4 cly4 coe2 coi4 col3or col5i com5er con3g con4a con5t cop3ic coro3n .cor5ner cos4e cove4 cov1 cow5a coz5e
.co3e co3inc co3pa co4gr co4pl .co4r co5ag co5zi cras5t cre3at cre4v cris4 cri2 cri5f crop5o cros4e cro4pl cru4d cta4b ctim3i ctu4r
ct5ang cud5 cul4tis cur5a4b cuss4i cu2ma cu3pi cu4mi cu4tie cu5ity cu5py cu5ria cze4 c1ing c1q c2te c3c c3ter c3ume c4ina c4one
c4rin c4ticu c4tw c4uf c4ui c5e4ta c5ing. c5laratio c5n c5tant dach4 dan3g dard5 dark5 dav5e da2m2 deaf5 deb5it decan4 deli4e del5i5q
demor5 dem5ic. denti5f depi4 dern5iz der5s des2 des3ti .des4c dev3il de1p de1sc de1t de1v de2pu de2s5o de2to de3no de3nu .de3o de3pa
.de3ra .de3ri de3str de4bon de4cil .de4moi de4mons de4nar de4su de5com de5if de5lo de5mil dg1i dia5b .dictio5 dio5g dirt5i dir2
dis1 di1re di3ge di4cam di4lato di4pl di5niz doli4 dom5iz doni4 doo3d dop4p do3nat do4la .do4t do4v do5de do5lor drag5on drea5r
dre4 dril4 dri4b dro4p ds4p duc5er .dumb5 dum4be du2c .du4c du4g du4n du4pe du5el dys5p dy4se d1b d1d4 d1h2 d1if d1in d1j d1m d1p
d1uca d1u1a d1v d1w d2es. d2gy d2iti d2th d2y d3eq d3ge4t d3ule d4em d4erh d4ga d4ice d4is3t d4og d4or d4sw d4sy d5c d5k2 ead1 ead5ie
eal3ou eal5er eam3er .earth5 eart3e ear2t ear3a ear4c ear4ic ear4il ear5es ear5k east3 .eas3i eath3i eat5en eav3en eav5i eav5o ea2t
ea2v ea4ge ea4l ea5ger ea5sp .eb4 ecan5c ecca5 eci4t eco5ro ec2i ec3im ec3ora ec3ula ec4tan ec4te ec5essa ec5ificat ec5ifie ec5ify
ede4s edi5z edon2 ed1it ed3ib ed3ica ed3im ed5ulo eed3i eel3i .eer4 eest4 ee2c ee2f ee2m ee2s4 ee4ly ee4na ee4p1 ee4ty efil4 efor5es
ef5i5nite eger4 eg1ul .eg2 eg4ic eg5ib eg5ing eg5n eher4 eig2 eir4d eit3e ei2 ei3th ei5d ei5gl ej5udi eki4n ek4la elan4d elaxa4
ello4 el2f el2i el2sh el3ega .el3em el3ica el3op. el4lab el4ta el5ativ .el5d el5ebra el5igib el5ish el5og el5ug emi4e emoni5o emo4g
emu3n em1in2 em3ica em3iz em3i3ni em3pi em5ana em5b em5igra em5ine em5ish em5ula .enam3 ench4er eno4g ent5age en3dic en3em en3etr
.en3g en3ish en3it en3ov .en3s en3ua en4sw en5amo en5ero en5esi en5est en5ics en5uf eop3ar eos4 eo2g eo3re eo4to eo5rol ephe4 ep3reh
ep4sh ep5anc ep5etitio ep5reca ep5ti5b ep5uta equi3l .eq5ui5t era4b eret4 ere3in ere4q ere5co eri4er ero4r ert3er eru4t er1a er1h
er1i er1ou er1s er3ar er3emo er3ent er3est er3ch er3ine er3m4 er3no es3olu es3per es3tig es4i4n es4mi es4pre es4si4b es4w es5can
es5cu es5ecr es5enc es5iden es5igna es5ona es5pira es5tim es5urr eta4b eten4d ethod3 etin4 eti4no et3ric et3rog et3ua et5itiv et5ona
et5rif et5ros et5ym et5z eus4 eute4 euti5l .eu3 eu3ro eu5tr eva2p5 evel3o even4i evi4l evi4v ev1er ev3ell ev3id ev5ast et1ic ewil5
ew3ing .eye5 eys4 e1a4b e1ce e1cr e1cu e1f e1h4 e1ing e1j e1la e1les e1me e1or e1po e1q e1ria4 e1rio e1si e1sp e1s2e e1s4a e1vi
e1wa e2col e2cor e2lis e2mel e2pa e2sca e2sec e2sic e2sid e2sol e2son e2sur e2s5im e2vas e3act e3ass e3br e3dia e3fine e3imb e3inf
e3lea e3libe e3lier e3lio e3liv3 e3my e3new e3nio e3ny. e3ol e3pai e3pent e3pro e3real e3rien e3scr e3sha e3ston e3teo e3tra e3tre
e3up e3wh e3wit e4a3tu e4bel. e4bels e4ben e4bit e4cad e4cib e4clam e4clus e4comm e4compe e4conc e4crem e4cul e4dol e4dri e4dul
e4d1er e4fic e4fuse. e4f3ere e4go. e4gos e4jud e4la. e4lac e4law e4led e4l1er e4l3ing e4l5ic. e4mac e4mag e4met e4mis e4mul e4nant
e4nos e4oi4 e4ot e4pli e4prec e4pred e4prob e4put e4q3ui3s e4riva e4sage. e4sages e4sert. e4serts e4serva e4vin e4wag e5and e5atif
e5cite e5ex e5git5 e5gur e5ic e5inst e5ity e5len e5lim e5loc e5lud e5man e5miss e5nea e5nee e5nie e5nil e5niu e5of e5out e5ow e5pel
e5roc e5skin e5stro e5tide e5tir e5titio e5un e5vea e5veng e5verb e5voc e5vu e5wee fab3r fain4 fall5e fam5is far5th fault5 fa3bl
fa3ta fa3the fa4ce feas4 feath3 fend5e fen2d fer1 .fes3 fev4 fe3li fe4b fe4mo fic4i fight5 fill5in fil5i fin2d5 fin4n fis4ti fi2ne
fi3a fi3cer fi3cu fi5del flin4 flo3re fon4de fon4t fore5t fort5a for4i for5ay .for5mer fos5 fo2r fo5rat fra4t fres5c fril4 fri2
frol5 fusi4 fus4s fu3ri fu4min fu5el fu5ne f1in3g f2fy f2f5is f2ly5 f2ty f3ican f3icen f4fes f4fie f4fly f4l2 f4to f5fin. f5less
f5rea gaf4 gani5za gan5is gar5n4 gass4 gath3 .ga2 ga3lo ga3niz ga5met gd4 geez4 gel4in .gen3t4 geth5 .ge2 ge3om ge4nat ge4ty ge4v
ge5lis ge5liz ge5niz .ge5og gglu5 ggo4 gh3in gh4to gh5out gia5r gien5 gil4 gin5ge gir4l .gi4b gi4u .gi5a glad5i gla4 gli4b glo3r
gl2 gnet4t gn4a gob5 gondo5 gon2 gor5ou gov1 go3is go3ni .go4r go5riz gran2 gre4n gruf4 gs2 gth3 gu4a gy5ra g1ic g1m g1ni g1no g2ge
g2nin g3b g3ger g3imen g3isl g3lig g3p g3w g4ery g4ico g4my g4na. g4nio g4non g4rai g4ro g5amo g5rapher g5ste hae4m hae4t hach4
hala3m .hand5i hang5er hang5o han4ci han4cy han4g han4k han4te .han5k hap3l hap5t hard3e harp5en har2d
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PATLIB and OPATGEN

• PATtern manipulating LIBrary—from scratch

• O (Ω?) PATtern GENerator—handles UTF-8 UNICODE encoding

• Generalisation of PATGEN

• Implementation: C++ in CWEB

• http://www.fi.muni.cz/˜xantos/patlib

• GPL



abe2 abi5a ab3ul ab5erd ab5it5ab ac1in ac3ul ac4um ac5ard ac5aro ac5rob adi4er ad3ica ad3ow .ad4der ad4din ad4le ad4su ad5er. ad5ran
ad5um aeri4e ae4r aff4 .af1t aga4n age4o ag1i ag1n ag3oni ag5ell ag5ul ah4l .ach4 ain5in ain5o ait5en ai2 ai5ly ak1en ali4e al1i
al3ad al3end .al3t al4ia. al5ab al5lev ama5ra ami4no amor5i amp5en am1in am3ag am3ic am5ab am5asc .am5at am5era am5if am5ily anar4i
ande4s .ang4 ang5ie .ani5m anoth5 ano4 ans3po antal4 .anti5s .ant4 an1dl an1gl an2sa an2sp an2tr an3age an3arc an3dis an3io an3ish
an3it an3i3f .an3te an3ua an3ul an4dow an4ime an4kli an4sco an4sn an4st an4sur an4tie an4tw .an5c an5est. an5ot apar4 apoc5 apor5i
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PATLIB architecture

• PATLIB

− Finite language store (pattern manipulator) implemented using
packed trie (see the Proceedings)

? insert pattern

? delete pattern

? . . . low-level operations

− Generator

? handles creating patterns using the same strategy as PATGEN

? easy to change

• OPATGEN is in fact “only” the word list input/output interface
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Pros and cons

• What do we get

− implementation using logical operations

− any strategy of generating is easier to implement

− generality and flexibility

− user manual :-)

• What do we pay for it

− performance loss
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Generalisation, abstraction

• Hyphenating point → point of interest

• Patterns capture information related to points of interest

• Patterns compress information on points of interest

• General, not tight to hyphenation

• Using of patterns is effective, information retrieval is linear wrt. the
“word length”

• May be implemented as Pattern Translation Process (PTP)

• Some can be done as ΩTP in Omega
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cci4a ccompa5 ccon4 ccou3t ces5si5b ces5t cet4 cew4 .ce4la ce5ram ccha5 cia5r cin3em cion4 cit3iz .cit5r .ci2 ci2a5b ci3ph ci4la
ci5c ck1 ck3i cle4m clim4 cly4 coe2 coi4 col3or col5i com5er con3g con4a con5t cop3ic coro3n .cor5ner cos4e cove4 cov1 cow5a coz5e
.co3e co3inc co3pa co4gr co4pl .co4r co5ag co5zi cras5t cre3at cre4v cris4 cri2 cri5f crop5o cros4e cro4pl cru4d cta4b ctim3i ctu4r
ct5ang cud5 cul4tis cur5a4b cuss4i cu2ma cu3pi cu4mi cu4tie cu5ity cu5py cu5ria cze4 c1ing c1q c2te c3c c3ter c3ume c4ina c4one
c4rin c4ticu c4tw c4uf c4ui c5e4ta c5ing. c5laratio c5n c5tant dach4 dan3g dard5 dark5 dav5e da2m2 deaf5 deb5it decan4 deli4e del5i5q
demor5 dem5ic. denti5f depi4 dern5iz der5s des2 des3ti .des4c dev3il de1p de1sc de1t de1v de2pu de2s5o de2to de3no de3nu .de3o de3pa
.de3ra .de3ri de3str de4bon de4cil .de4moi de4mons de4nar de4su de5com de5if de5lo de5mil dg1i dia5b .dictio5 dio5g dirt5i dir2
dis1 di1re di3ge di4cam di4lato di4pl di5niz doli4 dom5iz doni4 doo3d dop4p do3nat do4la .do4t do4v do5de do5lor drag5on drea5r
dre4 dril4 dri4b dro4p ds4p duc5er .dumb5 dum4be du2c .du4c du4g du4n du4pe du5el dys5p dy4se d1b d1d4 d1h2 d1if d1in d1j d1m d1p
d1uca d1u1a d1v d1w d2es. d2gy d2iti d2th d2y d3eq d3ge4t d3ule d4em d4erh d4ga d4ice d4is3t d4og d4or d4sw d4sy d5c d5k2 ead1 ead5ie
eal3ou eal5er eam3er .earth5 eart3e ear2t ear3a ear4c ear4ic ear4il ear5es ear5k east3 .eas3i eath3i eat5en eav3en eav5i eav5o ea2t
ea2v ea4ge ea4l ea5ger ea5sp .eb4 ecan5c ecca5 eci4t eco5ro ec2i ec3im ec3ora ec3ula ec4tan ec4te ec5essa ec5ificat ec5ifie ec5ify
ede4s edi5z edon2 ed1it ed3ib ed3ica ed3im ed5ulo eed3i eel3i .eer4 eest4 ee2c ee2f ee2m ee2s4 ee4ly ee4na ee4p1 ee4ty efil4 efor5es
ef5i5nite eger4 eg1ul .eg2 eg4ic eg5ib eg5ing eg5n eher4 eig2 eir4d eit3e ei2 ei3th ei5d ei5gl ej5udi eki4n ek4la elan4d elaxa4
ello4 el2f el2i el2sh el3ega .el3em el3ica el3op. el4lab el4ta el5ativ .el5d el5ebra el5igib el5ish el5og el5ug emi4e emoni5o emo4g
emu3n em1in2 em3ica em3iz em3i3ni em3pi em5ana em5b em5igra em5ine em5ish em5ula .enam3 ench4er eno4g ent5age en3dic en3em en3etr
.en3g en3ish en3it en3ov .en3s en3ua en4sw en5amo en5ero en5esi en5est en5ics en5uf eop3ar eos4 eo2g eo3re eo4to eo5rol ephe4 ep3reh
ep4sh ep5anc ep5etitio ep5reca ep5ti5b ep5uta equi3l .eq5ui5t era4b eret4 ere3in ere4q ere5co eri4er ero4r ert3er eru4t er1a er1h
er1i er1ou er1s er3ar er3emo er3ent er3est er3ch er3ine er3m4 er3no es3olu es3per es3tig es4i4n es4mi es4pre es4si4b es4w es5can
es5cu es5ecr es5enc es5iden es5igna es5ona es5pira es5tim es5urr eta4b eten4d ethod3 etin4 eti4no et3ric et3rog et3ua et5itiv et5ona
et5rif et5ros et5ym et5z eus4 eute4 euti5l .eu3 eu3ro eu5tr eva2p5 evel3o even4i evi4l evi4v ev1er ev3ell ev3id ev5ast et1ic ewil5
ew3ing .eye5 eys4 e1a4b e1ce e1cr e1cu e1f e1h4 e1ing e1j e1la e1les e1me e1or e1po e1q e1ria4 e1rio e1si e1sp e1s2e e1s4a e1vi
e1wa e2col e2cor e2lis e2mel e2pa e2sca e2sec e2sic e2sid e2sol e2son e2sur e2s5im e2vas e3act e3ass e3br e3dia e3fine e3imb e3inf
e3lea e3libe e3lier e3lio e3liv3 e3my e3new e3nio e3ny. e3ol e3pai e3pent e3pro e3real e3rien e3scr e3sha e3ston e3teo e3tra e3tre
e3up e3wh e3wit e4a3tu e4bel. e4bels e4ben e4bit e4cad e4cib e4clam e4clus e4comm e4compe e4conc e4crem e4cul e4dol e4dri e4dul
e4d1er e4fic e4fuse. e4f3ere e4go. e4gos e4jud e4la. e4lac e4law e4led e4l1er e4l3ing e4l5ic. e4mac e4mag e4met e4mis e4mul e4nant
e4nos e4oi4 e4ot e4pli e4prec e4pred e4prob e4put e4q3ui3s e4riva e4sage. e4sages e4sert. e4serts e4serva e4vin e4wag e5and e5atif
e5cite e5ex e5git5 e5gur e5ic e5inst e5ity e5len e5lim e5loc e5lud e5man e5miss e5nea e5nee e5nie e5nil e5niu e5of e5out e5ow e5pel
e5roc e5skin e5stro e5tide e5tir e5titio e5un e5vea e5veng e5verb e5voc e5vu e5wee fab3r fain4 fall5e fam5is far5th fault5 fa3bl
fa3ta fa3the fa4ce feas4 feath3 fend5e fen2d fer1 .fes3 fev4 fe3li fe4b fe4mo fic4i fight5 fill5in fil5i fin2d5 fin4n fis4ti fi2ne
fi3a fi3cer fi3cu fi5del flin4 flo3re fon4de fon4t fore5t fort5a for4i for5ay .for5mer fos5 fo2r fo5rat fra4t fres5c fril4 fri2
frol5 fusi4 fus4s fu3ri fu4min fu5el fu5ne f1in3g f2fy f2f5is f2ly5 f2ty f3ican f3icen f4fes f4fie f4fly f4l2 f4to f5fin. f5less
f5rea gaf4 gani5za gan5is gar5n4 gass4 gath3 .ga2 ga3lo ga3niz ga5met gd4 geez4 gel4in .gen3t4 geth5 .ge2 ge3om ge4nat ge4ty ge4v
ge5lis ge5liz ge5niz .ge5og gglu5 ggo4 gh3in gh4to gh5out gia5r gien5 gil4 gin5ge gir4l .gi4b gi4u .gi5a glad5i gla4 gli4b glo3r
gl2 gnet4t gn4a gob5 gondo5 gon2 gor5ou gov1 go3is go3ni .go4r go5riz gran2 gre4n gruf4 gs2 gth3 gu4a gy5ra g1ic g1m g1ni g1no g2ge
g2nin g3b g3ger g3imen g3isl g3lig g3p g3w g4ery g4ico g4my g4na. g4nio g4non g4rai g4ro g5amo g5rapher g5ste hae4m hae4t hach4
hala3m .hand5i hang5er hang5o han4ci han4cy han4g han4k han4te .han5k hap3l hap5t hard3e harp5en har2d
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Examples of usage

• Hyphenation of compound words

− we want to prefer breaking on word boundaries

− needed for German (Wort-silben-trennung)

• Context dependent ligatures

− ligatures over compound word boundaries are wrong

− English: shelfful vs. shelfful

− Czech: šéflékař vs. šéflékař (doctor in chief)

• Fraktur long s versus short s

− morphology dependent



abe2 abi5a ab3ul ab5erd ab5it5ab ac1in ac3ul ac4um ac5ard ac5aro ac5rob adi4er ad3ica ad3ow .ad4der ad4din ad4le ad4su ad5er. ad5ran
ad5um aeri4e ae4r aff4 .af1t aga4n age4o ag1i ag1n ag3oni ag5ell ag5ul ah4l .ach4 ain5in ain5o ait5en ai2 ai5ly ak1en ali4e al1i
al3ad al3end .al3t al4ia. al5ab al5lev ama5ra ami4no amor5i amp5en am1in am3ag am3ic am5ab am5asc .am5at am5era am5if am5ily anar4i
ande4s .ang4 ang5ie .ani5m anoth5 ano4 ans3po antal4 .anti5s .ant4 an1dl an1gl an2sa an2sp an2tr an3age an3arc an3dis an3io an3ish
an3it an3i3f .an3te an3ua an3ul an4dow an4ime an4kli an4sco an4sn an4st an4sur an4tie an4tw .an5c an5est. an5ot apar4 apoc5 apor5i
apos3t aps5es ap3in ap3ita ap5at ap5ero ap5illar ap5ola aque5 aran4g araw4 ara3p arbal4 arre4 ar1i ar2iz ar2mi ar2p ar2sh ar3act
ar3al ar3ent ar3ian ar3io ar3q ar4at ar4dr ar4fi ar4fl ar4chan ar4im ar4sa .ar4tie .ar4ty ar5adis ar5ativ ar5av4 ar5dine ar5eas
ar5ial ar5inat ar5o5d .ar5s ashi4 ask3i .aster5 asur5a .as1p .as1s as1tr as3ant .as3c as3ten as4ab as4l as4sh as5ph ater5n ate5c
ath5em ath5om ation5ar .atom5 at1ic at3abl at3alo at3ego at3en. at3era at3est at3if at3itu at3ul at3ura at4ho at4sk at4tag at4th
at5ac at5ap at5ech at5ev at5i5b at5omiz at5rop at5te at5ua at5ue augh3 aun5d aut5en .au1d au1th au3gu au3r au4b au4l2 au5sib ave4no
avi4er av1i av3ag av3era av3ig .av4i av5ern av5ery av5oc .awn4 aws4 aw3i aw4ly ax4ic ax4id aye4 ays4 ay5al azi4er azz5i a1j a1tr
a1vor a2d a2f a2go a2mo a2n a2pl a2ta a2tom a2tu a2ty a2va a3cie a3cio a3dia a3dio a3dit a3duc a3ha a3he a3ho a3ic. a3nar a3nati
a3nen a3neu a3nies a3nip a3niu a3pher a3pitu a3pu a3ree a3riet a3roo a3sib a3sic a4car a4gab a4gy a4i4n a4lar a4lenti a4ly. a4matis
a4m5ato a4n1ic a4pilla a4soc a4tog a4top a4tos a5bal a5ban a5ceou a5diu a5guer a5chet a5ia a5le5o a5log. a5mon a5nee a5nimi a5nine
a5nur a5rade a5ramete a5ratio a5rau a5ress a5roni a5sia. a5terna a5then a5tia a5van bad5ger bal1a ban3i ban4e ban5dag barbi5 bari4a
.bas4e bas4si .ba4g ba4ge ba4z .ba5na bbi4na beak4 beat3 .ber4 bet5iz be1li be3da be3de be3di be3gi be3lo .be3sm be3sp be3tw be3w
be5gu be5nig be5nu .be5ra .be5sto be5str be5tr be5yo bina5r4 bin4d bi2b bi2t bi3liz bi3ogr bi3tr bi4d bi4er bi5en bi5net bi5ou bk4
blath5 blen4 y4erf y4ons y4os y4o5g y4ped y4poc y4so y5ac y5at y5ee y5gi y5lu y5pu zar2 za1 zet4 ze3ro ze4n ze4p zo4m zo5ol zte4
z1er z4il z4is z4zy z5a2b 1bat 1bel 1bil 1ca 1cen 1ci 1co 1cus 1cy 1c4l4 1den 1dina 1dio 1di1v 1do 1dr 1du 1d2a 1d4i3a 1eff 1exp
1fa 1fi 1fo 1fy 1ga 1gen 1geo 1gi4a 1gle 1go 1gr 1gy 1head 1hous 1je 1kee 1k2no 1lent 1lut 1ly 1l4ine 1ma 1men 1mo 1mu 1na 1nen
1nes 1nou 1ogy 1o1gis 1pa 1phy 1pos 1p2l2 1p4or 1room 1sio 1sis 1siv 1so 1su 1ta 1tee 1tent 1teo 1teri 1tia 1tim 1tio 1tiv 1tiz
1to 1tra 1tu 1ty 1va 1wo2 1zo 2adi 2ale eri4v 2ang 2a2r 2bf 2bt 2b1b 2b3if 2b5s2 2ce. 2cen4e 2cim 2cin 2cog 2c1it 2c1t 2c5ah 2dag
2de. 2dly 2d1ed 2d1s2 2d3a4b 2d3lo 2d5of 2erb 2ere. 2ero 2ess 2estr 2e1b 2e2da 2fed 2fin 2ft 2f3ic. 2f3s 2gam 2ge. 2ged 2gue 2g5y3n
2h1n 2ch 2ici 2id 2ie4 2ig 2ilit 2in. 2ine 2ini 2inn 2ins 2int. 2in4th 2io 2ip 2is. 2is1c 2ite 2ith 2itio 2iv 2i1a 2i1no 2ld 2lf
2lm 2lout 2lp 2lys4 2l1b 2l1n2 2l1s2 2l1w 2l3h 2mab 2mah 2med 2mes 2mh 2ne. 2ned 2nes. 2nest 2n1a2b 2n1s2 2ogyn 2ok 2ond 2oph 2p1s2
2p1t 2p2ed 2p3k2 2p3n 2que. 2rab 2re. 2r2ed 2sh. 2spa 2sper 2ss 2st. 2s1ab 2s1in 2s1m 2s3g 2s5peo 2tab 2taw 2th. blun4t bne5g bod3i
bol3ic bom4bi bon4a bon5at bor5d both5 bound3 bo4e bo4to .bri2 broth3 bsor4 bt4l buf4fer bumi4 bunt4i buss4e bus5ie .but4ti bu3li
bu3re bu4ga bu4n bys4 b1j b1v b2be b2l2 b3ber b3lis b3tr b4le. b4lo b4to b5itz b5ota b5uto cab3in cach4 call5in cal4la .cam4pe cany4
can3iz can4e can4ic can4ty .can5c can5d can5is .capa5b .car5ol car5om cast5er cas5tig cav5al ca1bl ca3lat .ca4t ca4th ca5den ca5per
cci4a ccompa5 ccon4 ccou3t ces5si5b ces5t cet4 cew4 .ce4la ce5ram ccha5 cia5r cin3em cion4 cit3iz .cit5r .ci2 ci2a5b ci3ph ci4la
ci5c ck1 ck3i cle4m clim4 cly4 coe2 coi4 col3or col5i com5er con3g con4a con5t cop3ic coro3n .cor5ner cos4e cove4 cov1 cow5a coz5e
.co3e co3inc co3pa co4gr co4pl .co4r co5ag co5zi cras5t cre3at cre4v cris4 cri2 cri5f crop5o cros4e cro4pl cru4d cta4b ctim3i ctu4r
ct5ang cud5 cul4tis cur5a4b cuss4i cu2ma cu3pi cu4mi cu4tie cu5ity cu5py cu5ria cze4 c1ing c1q c2te c3c c3ter c3ume c4ina c4one
c4rin c4ticu c4tw c4uf c4ui c5e4ta c5ing. c5laratio c5n c5tant dach4 dan3g dard5 dark5 dav5e da2m2 deaf5 deb5it decan4 deli4e del5i5q
demor5 dem5ic. denti5f depi4 dern5iz der5s des2 des3ti .des4c dev3il de1p de1sc de1t de1v de2pu de2s5o de2to de3no de3nu .de3o de3pa
.de3ra .de3ri de3str de4bon de4cil .de4moi de4mons de4nar de4su de5com de5if de5lo de5mil dg1i dia5b .dictio5 dio5g dirt5i dir2
dis1 di1re di3ge di4cam di4lato di4pl di5niz doli4 dom5iz doni4 doo3d dop4p do3nat do4la .do4t do4v do5de do5lor drag5on drea5r
dre4 dril4 dri4b dro4p ds4p duc5er .dumb5 dum4be du2c .du4c du4g du4n du4pe du5el dys5p dy4se d1b d1d4 d1h2 d1if d1in d1j d1m d1p
d1uca d1u1a d1v d1w d2es. d2gy d2iti d2th d2y d3eq d3ge4t d3ule d4em d4erh d4ga d4ice d4is3t d4og d4or d4sw d4sy d5c d5k2 ead1 ead5ie
eal3ou eal5er eam3er .earth5 eart3e ear2t ear3a ear4c ear4ic ear4il ear5es ear5k east3 .eas3i eath3i eat5en eav3en eav5i eav5o ea2t
ea2v ea4ge ea4l ea5ger ea5sp .eb4 ecan5c ecca5 eci4t eco5ro ec2i ec3im ec3ora ec3ula ec4tan ec4te ec5essa ec5ificat ec5ifie ec5ify
ede4s edi5z edon2 ed1it ed3ib ed3ica ed3im ed5ulo eed3i eel3i .eer4 eest4 ee2c ee2f ee2m ee2s4 ee4ly ee4na ee4p1 ee4ty efil4 efor5es
ef5i5nite eger4 eg1ul .eg2 eg4ic eg5ib eg5ing eg5n eher4 eig2 eir4d eit3e ei2 ei3th ei5d ei5gl ej5udi eki4n ek4la elan4d elaxa4
ello4 el2f el2i el2sh el3ega .el3em el3ica el3op. el4lab el4ta el5ativ .el5d el5ebra el5igib el5ish el5og el5ug emi4e emoni5o emo4g
emu3n em1in2 em3ica em3iz em3i3ni em3pi em5ana em5b em5igra em5ine em5ish em5ula .enam3 ench4er eno4g ent5age en3dic en3em en3etr
.en3g en3ish en3it en3ov .en3s en3ua en4sw en5amo en5ero en5esi en5est en5ics en5uf eop3ar eos4 eo2g eo3re eo4to eo5rol ephe4 ep3reh
ep4sh ep5anc ep5etitio ep5reca ep5ti5b ep5uta equi3l .eq5ui5t era4b eret4 ere3in ere4q ere5co eri4er ero4r ert3er eru4t er1a er1h
er1i er1ou er1s er3ar er3emo er3ent er3est er3ch er3ine er3m4 er3no es3olu es3per es3tig es4i4n es4mi es4pre es4si4b es4w es5can
es5cu es5ecr es5enc es5iden es5igna es5ona es5pira es5tim es5urr eta4b eten4d ethod3 etin4 eti4no et3ric et3rog et3ua et5itiv et5ona
et5rif et5ros et5ym et5z eus4 eute4 euti5l .eu3 eu3ro eu5tr eva2p5 evel3o even4i evi4l evi4v ev1er ev3ell ev3id ev5ast et1ic ewil5
ew3ing .eye5 eys4 e1a4b e1ce e1cr e1cu e1f e1h4 e1ing e1j e1la e1les e1me e1or e1po e1q e1ria4 e1rio e1si e1sp e1s2e e1s4a e1vi
e1wa e2col e2cor e2lis e2mel e2pa e2sca e2sec e2sic e2sid e2sol e2son e2sur e2s5im e2vas e3act e3ass e3br e3dia e3fine e3imb e3inf
e3lea e3libe e3lier e3lio e3liv3 e3my e3new e3nio e3ny. e3ol e3pai e3pent e3pro e3real e3rien e3scr e3sha e3ston e3teo e3tra e3tre
e3up e3wh e3wit e4a3tu e4bel. e4bels e4ben e4bit e4cad e4cib e4clam e4clus e4comm e4compe e4conc e4crem e4cul e4dol e4dri e4dul
e4d1er e4fic e4fuse. e4f3ere e4go. e4gos e4jud e4la. e4lac e4law e4led e4l1er e4l3ing e4l5ic. e4mac e4mag e4met e4mis e4mul e4nant
e4nos e4oi4 e4ot e4pli e4prec e4pred e4prob e4put e4q3ui3s e4riva e4sage. e4sages e4sert. e4serts e4serva e4vin e4wag e5and e5atif
e5cite e5ex e5git5 e5gur e5ic e5inst e5ity e5len e5lim e5loc e5lud e5man e5miss e5nea e5nee e5nie e5nil e5niu e5of e5out e5ow e5pel
e5roc e5skin e5stro e5tide e5tir e5titio e5un e5vea e5veng e5verb e5voc e5vu e5wee fab3r fain4 fall5e fam5is far5th fault5 fa3bl
fa3ta fa3the fa4ce feas4 feath3 fend5e fen2d fer1 .fes3 fev4 fe3li fe4b fe4mo fic4i fight5 fill5in fil5i fin2d5 fin4n fis4ti fi2ne
fi3a fi3cer fi3cu fi5del flin4 flo3re fon4de fon4t fore5t fort5a for4i for5ay .for5mer fos5 fo2r fo5rat fra4t fres5c fril4 fri2
frol5 fusi4 fus4s fu3ri fu4min fu5el fu5ne f1in3g f2fy f2f5is f2ly5 f2ty f3ican f3icen f4fes f4fie f4fly f4l2 f4to f5fin. f5less
f5rea gaf4 gani5za gan5is gar5n4 gass4 gath3 .ga2 ga3lo ga3niz ga5met gd4 geez4 gel4in .gen3t4 geth5 .ge2 ge3om ge4nat ge4ty ge4v
ge5lis ge5liz ge5niz .ge5og gglu5 ggo4 gh3in gh4to gh5out gia5r gien5 gil4 gin5ge gir4l .gi4b gi4u .gi5a glad5i gla4 gli4b glo3r
gl2 gnet4t gn4a gob5 gondo5 gon2 gor5ou gov1 go3is go3ni .go4r go5riz gran2 gre4n gruf4 gs2 gth3 gu4a gy5ra g1ic g1m g1ni g1no g2ge
g2nin g3b g3ger g3imen g3isl g3lig g3p g3w g4ery g4ico g4my g4na. g4nio g4non g4rai g4ro g5amo g5rapher g5ste hae4m hae4t hach4
hala3m .hand5i hang5er hang5o han4ci han4cy han4g han4k han4te .han5k hap3l hap5t hard3e harp5en har2d
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• End of sentence

− different space width

− \@ and \ in LATEX (sorry, the slides are in ConTEXt)

• Thai segmentation

− word/sentence boundaries are not present in the input Thai
transcription, needed for line-breaking

• Arabic letter hamza

− five hamza variants, depending on context

• Adding Greek accents

• Adding Czech accents to 7-bit ASCII texts

− e-mail,. . .



abe2 abi5a ab3ul ab5erd ab5it5ab ac1in ac3ul ac4um ac5ard ac5aro ac5rob adi4er ad3ica ad3ow .ad4der ad4din ad4le ad4su ad5er. ad5ran
ad5um aeri4e ae4r aff4 .af1t aga4n age4o ag1i ag1n ag3oni ag5ell ag5ul ah4l .ach4 ain5in ain5o ait5en ai2 ai5ly ak1en ali4e al1i
al3ad al3end .al3t al4ia. al5ab al5lev ama5ra ami4no amor5i amp5en am1in am3ag am3ic am5ab am5asc .am5at am5era am5if am5ily anar4i
ande4s .ang4 ang5ie .ani5m anoth5 ano4 ans3po antal4 .anti5s .ant4 an1dl an1gl an2sa an2sp an2tr an3age an3arc an3dis an3io an3ish
an3it an3i3f .an3te an3ua an3ul an4dow an4ime an4kli an4sco an4sn an4st an4sur an4tie an4tw .an5c an5est. an5ot apar4 apoc5 apor5i
apos3t aps5es ap3in ap3ita ap5at ap5ero ap5illar ap5ola aque5 aran4g araw4 ara3p arbal4 arre4 ar1i ar2iz ar2mi ar2p ar2sh ar3act
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e3lea e3libe e3lier e3lio e3liv3 e3my e3new e3nio e3ny. e3ol e3pai e3pent e3pro e3real e3rien e3scr e3sha e3ston e3teo e3tra e3tre
e3up e3wh e3wit e4a3tu e4bel. e4bels e4ben e4bit e4cad e4cib e4clam e4clus e4comm e4compe e4conc e4crem e4cul e4dol e4dri e4dul
e4d1er e4fic e4fuse. e4f3ere e4go. e4gos e4jud e4la. e4lac e4law e4led e4l1er e4l3ing e4l5ic. e4mac e4mag e4met e4mis e4mul e4nant
e4nos e4oi4 e4ot e4pli e4prec e4pred e4prob e4put e4q3ui3s e4riva e4sage. e4sages e4sert. e4serts e4serva e4vin e4wag e5and e5atif
e5cite e5ex e5git5 e5gur e5ic e5inst e5ity e5len e5lim e5loc e5lud e5man e5miss e5nea e5nee e5nie e5nil e5niu e5of e5out e5ow e5pel
e5roc e5skin e5stro e5tide e5tir e5titio e5un e5vea e5veng e5verb e5voc e5vu e5wee fab3r fain4 fall5e fam5is far5th fault5 fa3bl
fa3ta fa3the fa4ce feas4 feath3 fend5e fen2d fer1 .fes3 fev4 fe3li fe4b fe4mo fic4i fight5 fill5in fil5i fin2d5 fin4n fis4ti fi2ne
fi3a fi3cer fi3cu fi5del flin4 flo3re fon4de fon4t fore5t fort5a for4i for5ay .for5mer fos5 fo2r fo5rat fra4t fres5c fril4 fri2
frol5 fusi4 fus4s fu3ri fu4min fu5el fu5ne f1in3g f2fy f2f5is f2ly5 f2ty f3ican f3icen f4fes f4fie f4fly f4l2 f4to f5fin. f5less
f5rea gaf4 gani5za gan5is gar5n4 gass4 gath3 .ga2 ga3lo ga3niz ga5met gd4 geez4 gel4in .gen3t4 geth5 .ge2 ge3om ge4nat ge4ty ge4v
ge5lis ge5liz ge5niz .ge5og gglu5 ggo4 gh3in gh4to gh5out gia5r gien5 gil4 gin5ge gir4l .gi4b gi4u .gi5a glad5i gla4 gli4b glo3r
gl2 gnet4t gn4a gob5 gondo5 gon2 gor5ou gov1 go3is go3ni .go4r go5riz gran2 gre4n gruf4 gs2 gth3 gu4a gy5ra g1ic g1m g1ni g1no g2ge
g2nin g3b g3ger g3imen g3isl g3lig g3p g3w g4ery g4ico g4my g4na. g4nio g4non g4rai g4ro g5amo g5rapher g5ste hae4m hae4t hach4
hala3m .hand5i hang5er hang5o han4ci han4cy han4g han4k han4te .han5k hap3l hap5t hard3e harp5en har2d
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Performance loss

• 10–15 times to PATGEN

• Caused by

− breaking the program into logical layers

− using dynamic memory

− alphabet symbol is an object, not mere number

− not (yet, if ever) optimised


