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METHCD AND :'APPARATUS FOR DATA PROCESSI NG AND WORD PROCESSI NG | N CI-%E% _
USI NG A PHONETI C CHI NESE' LANGUAGE 5 This invention is directed towards a
met hod and apparatus for data-processing and word processing in the Chinese
| anguage, and nore particularly by the use of-la defined Phoneti c

Chi nese Language, which . avoids 10 anbiguities resulting from hononyns
and honot ones. Mbdern Chi nese S primarily pol-ysyl | abi c.
Tradltlohally, each witten Chinese word is nmade up of one  or nor e

i deograms,  which  @iE@noDP AN NEPARRRIE FOR PAPK PRECES SPNE SRID OWORD! N9
Each i deogram has 15 ‘a'nUﬂU5yTTHUrC—prUnUnCTaTTUﬂ"“ThE'USE‘UT““"‘
monsyl | abi ¢ words is i nsuf E5itaes N iheiibee, since
Chi nese. i ncludes a | arge nunber of hommnunsglhgxguygmds (|deograns in
this ase) tg are witten differfently or have aifferent neanings, but
have the sane Z0 sound. That is, a single Chinese spoken syl l abl e can
represent a |arge nufthds phvehtienenis idibpgeted towhrder &f ometholdar gad

Tonosyl Labi ¢ wor JEPFSFS3PR Tk TS AT eREseinboBhdc Wil Bhglifhing tp tne
this problem an Chdnelsendirrgmaygs, candyeorehipartiicykdmky by pbeyndd abfca
wherein a plurali gy egdeoid qu‘étq_rce stdﬁﬂgegé)getf@,;?,#)géor M & $6R9! €avoids

pol ysyl | abi c mord which significantly narrows down 055| e meani ngs
of susH word. 10as ambigudrtd ess nesa litdnay A rqp  kerenyms hemetoRes: nat el y
80% pol ysyl I abi ¢ (75% Moddrmabi CthinWadern E%'tteﬁriﬁaﬂfiﬁ haspéP&é?!@QbiBe

oral Fapguage with the result that in
: Traditionally, each written Chinese word is made up of

one or = more ideograms, = which are pictorial

representations of a concept or tﬁing. Each ideogram has

15 a monosyllabic pronunciation. The use of monsyllabic

‘words is insufficient, however, in the spoken language,

since Chinese includes a large number of homonyms, i.e.,

words (ideograms in this case) that are written

differently or have different~meanings, but have the same

20 sound. That is, a single Chinese spoken syllable can

represent a large number of different ideograms and

| therefore'a'large number of different meanings. This

makes it impractical to use monosyllablc words for oral
communicatlons.
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‘witten Chinese, many ideogram conpounds are used, 10 which are :

pol ysyl | abi ¢c. Approximately 8,000 i deograns are used in the nodern Chinese
| anguage. Wile the total .nunmber of ideograms is somewhat greater than-
50, 000, nost are rarely used and dqQ not occur in the everyday |anguage. 15
In 1981, the People's Republic of @iha set up a stan- dard set of 6,763

| deograns which are to be used for tel ecommunications systens in China. As
a result, a base of about 8,000 ideograns will handle nost practi- cal
appllcatlons of - Chi nese | anguage. 20 . The use of ideograns

RS e ot on s dyk ol il SPOBRRIOSRCRER Tadddyd ¥, 00" o
processhag evolwed phochssm@rsmia}b@mlbabicgewheabn.ngaChl nese %

g s °“?23Pﬁe§aﬁgcause*fd’%iqr%@%inﬁe%?ﬁt o grams

(about Singbe. Pﬁ&fsﬁééﬁblseWPg 1%%%FHY RREEOVSI nce i deograms
are notd@bﬂhehetpeshabuléem 's WfOCsQféh %9@9 OAgeai Pashdgograms is =
di f |cuI% ? cunber sone. ile it,is: |é¥krtant for ata and word
process? tR9 sEeReILd nGut QTS is, APRFPXmatedyYaf 5ut put is

sufficipolyépllabie mrls%emlsygmﬂ:)nosmdetn iwriosehl Chiaekgef or data

55°°C RS, PRi PRURR. e el Rr a1 AR KR et BRaEE BRBEL4B ng systedt
into ajmhabeencahlhesnh m&mgsﬂdeugmamtdumpnundstane okedf,fi ci ent

dICtIO I | orles personnel directories and other iénted‘
_orlﬁlph ca?8 BPE§?§hq there is a need for a non-ideographii¢/ '

repr esent atlon of mmgm@halnﬁnﬂae dgepgrams arel usqshabetically, and so
forth. the modern Chinese language. While the total number of ?

ideograms is somewhat greater than 50,000,'mdst are
rarely uséd-and.do-not'occur in the everyday language.
In 1981, the Peéople's Republic of China set up a stan-
dard set of 6, 763 ideograms which are to be used for
telecommunications systems 1n China, As a result, a
base of about 8,000 1deograms will handle most practi-
cal applications of Chinese language.

The use of ideograms enjoys a strong cul-
tural bias in China and serves as a unifying force
within the nation. For this reason, it is-hecessary
that any word processing or data,processing system be o/
capable of generating Chinese ideograms as an output.

The use of ideograms as a direct input medium is, how-
ever, impractical because of the large number of ideo-
grams (about 8,000) that would be required on a key-
board. _Also,'sihce'ideograms are not alphabetical, the
task of processing and ordering ideograms is difficult
and cumbersome. While it is important for data and
word processing systems to output ideograms, and while
such an output is sufficient for ﬁord"pr0cessing pur-
poses, it is insufficient for data processing purposes.
Since ideograms cannot be alphabetized, it is impossi-
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In an effort to overcone the foregoing prob- |ens, the Chinese governnent
has devel oped an al pha- 10 betic representation of t he Chi nese ideographic
| an- -guage. This | anguage, known as Hanyu Pinyin, is repre- sentative of
the pronunciation of Mandarin (Peking Diasz ject). The Peking Dialect has
about- 400 di stinct nono- syllabic sounds. Pinyin relies on 25 letters of
the 15 English al phabet (v is not used) to phonetically repre- sent al:
400 of -t hese sounds. Pinyin is successful in achieving this result on a
purely phonetic basis. There are 21 consonant sounds and 16 vowel sounds
(the sounds "i"pleutcaplaoe they hiecgiriam oovtpbe ofhanyvdetla processidsyto
achi eve an addl :pﬂyh 1S S) h se.l a e.
Each;of these s%yggghhﬁﬁl ﬂ?% rgégﬂfedtglgaﬁégﬁgggaspghQ%#ggne or.

mor e Fi nyi n | e@tdon ofmﬁéz 1©ﬁwegrngspu h;ﬂ-nphonebdtlrrela‘qam%md
out put have |edp@9sHﬁWéI”ﬁ¥¥Eé%dfhé§ &ﬂddoﬁhéfe§ékEGdeBE'Qngﬁgﬁf¥l
conveni ence. However,, for nerathgqldgggranloutg ra ack of
this systemste stifgshe ﬁ% there:isca peed faAE ﬁanse-ﬁd;mracn ic
ggrmn%/ms in t8 hgo resa&%ﬁidﬁpgmmdi?]négegmlel cﬁfxsﬂ(&ﬂ aaraeaqsq;?tvéd fnary
of sorme ra eve i nese syl lable (corre- sponding to a
singl e |deogra $#¥§§§$%§£;¥Kf Qﬁa htPbhY s (since there are about 400
di stjnct sound syl - IabIesInnaﬁheﬁie{k\ﬂdIaWdu:dmenﬂhetfﬁtegmxngepaubﬁage

one nyin oyl | S| RN iR PG ERRERE hAE0HEINTonRR an atond SO

cases, the nunber hono rven soun

Chi nese |awag@at@<amnrmmt1mmf pthesChinpse, ideagraphd codlan—=

i m Aed number corﬁuwtiﬁé, el ORREY afy QU$q nt O jfeor. -

pol ysyl - | abic %&é?e thI; r#%an part ﬁgFFy Eg9gegrc§qn i9'rEpre
sentative o the pronunciation of Mandarin (Peking Dia~
lect). .The Peking Dialect has about 400 distinct mono-
SYllabic'sounds. Pinyin relies on 25 letters of the

English alphabet (v is not used) to phonetically repre-

s sent all 400 of these sounds. Pinyin is successful in
achieving this result on a purely phonetic basis. '
There are 21 consonant sounds and 16 vowel sounds (the
sounds "i", "u" and "8" may be added to the other vowel

20 sounds to achieve an additional 18 éompound vowel

sounds) in the Chinese language. Each of these sounds
' can be uniquely repfesented by a combination of one or
ti' more Pinyin letters. Thus, systems employing Pinyin
‘ for both input and output have led to improvements in.
word processing efficiency and convenience.

25 However, for generat1ng ideogram output, a
primary drawback of this system stems from the need to
differentiate the large number of homonyms in the Chi-
nese ideographic language. Assuming a base dictionary

30 ~of some 8,000 ideograms, every Chinese syllable (corre-

sponding to a single_ideogram) has an average of 20 ..

homonyms (since there are about 400 distinct sound syl-
lables in Chinese) with the result'that on the average,
one Pinyin syllable indentifies 20 different ideograms.
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conput er applications by storing a polysyllabic Pinyin dictionary in,
conputer nenory. When a polysyllabic Pinyin word is entered, a limted
nunber of possible 10 correspondi ng conbi nati ons of ideograns are .
identified, and often a single conbination of ideogranms can be uniquely

i dentified by the pol ysyllabic wored4 However, the use of a polysyllabic
dictionary requires a sub- stantially |arger storage capacity than if a
purely 15 nonosyl |l abic (ideogranm dictionary were utilized and al so
significantly increases t he processing tine of converting fromthe Pinyin

I nput to the |de h out - Even with the storage, of a | arge
ponsyHQﬂnﬁP@ﬁcﬁ ryt ?hﬁgﬁgéﬁoﬁgnkﬁEQWﬂmﬁ1 rnﬁnS%YFQhﬁﬂ%%g 20

(appr oxigwiedds 4080 of bi syl | abic mords ‘have hononyns) prevents uni que ang
unanbi guous mappi ng,.bet Ny | deogr ags. n |deograph
words have the sam®ip& \ﬁﬁiﬁzﬁh gﬂaﬂgﬂégeaFﬁ ﬁgﬁﬂgd G¥Z given pho-
25 net icem rpdrysplnabmytand Bﬁny:lenoanllgo mdsmﬁeﬂgmnﬂnm ofr of
honony [ S |1y require
spec5a| omé%ﬁ%fqgh #néégg ?§¥ugfg fﬁg;éy&%aragﬁgﬁga%gggﬁgg at the end
of a m:iﬂhiﬂnw9n15d tbxauprohggmsnamepws aldpherevexcome 3bnphonet i ¢
conver si [1%aT) ns from
anong a%oége of %&ggﬁﬁ P n?%g o ndmwi%%ﬁé !(i))(r'2 conpound
wor ds. WWWaﬁlﬂlﬁ?@HHPeﬁa}“&F‘%ﬁ’ambM &iRRAYSY1BBRICgards the nwét
fundarrer:tﬁi ma#@meisSéneeeéd%a 1inatetchmﬁ?mae5@flmﬂsre- the tone.
Pinyin s eC|f|es $§.¥ Fé g vowel dfonsonant soun #I phonenges:
Every CfIAESESRORELING CAMBLNARLIONS, Qe 1GEQQT NS, 35E } %QY?%% Sr pitchJ
pattern. aﬂaleofben gasihgle eombdnatﬁom‘ dfhd dengrams od:amalbéer ns illustrated -
in Fig JnifSely identified by the polysyllabic word. However, *
the use of a polysyllabic dxct;onary requires a sub-
stantially larger storage capacity than if a purely
15 monosyllabic (ideogram) dictionary were utilized and
also significantly increases the processing time of
converting from the Pinyin input to_the ideograph out-
put. Even with the storage of a large polysyllabic
dictionary, the predgminance of homonyms in Chinese
,0 (aspproximately 40% of bisyllabic words have homonyms)
prevents unique and unambiguous mapping_between Pinyin i
and ideograms. ' ' Lo
Since many ideograph1c words have the same \/
pronunciation, and hence are mapped ;nto_a given pho-
netic Pinyin vord, written Pinyin.also has a large num-

23 "ber of homonyms. Systems utilizing Pinyin as-an input
language generally require special forms of spelling,
or require that a character be added at- the end of a
bisyllabic word to distinguish between homonyms. Other
30 phonetic conversion systems require the operator to

make manual selections from among a choice of displayed
homonyms of individual ideograms or compound words.

Pinyin has additional major drawbacks, since
it disregards the most fundamental characteristic of
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shown dherein, the four tones are the first tone (1) which starts high and
stays high, the second tone (2) which starts at an Internediate | evel and
rises high, the third tone (3) which starts at a nediumlevel, dips 10 | ow
and ‘then rises high, and the fourth tone (4) which starts high and di ps

| ow, The conbination of a sound syllabl & &nd the tone associated therewth
Wil be referred to hereafter as a tone-syllable. Every-ideogram of the

Chi nese{{ an- 15 guage, and therefore every syllable of the Chinese | an-
guage, is pronounced as a tone-syllable. Therefore, a tone-based system

woul d have nmmj e LdLn (o] I nf @r:0Mfsi 0 s
sufficient, be%%g?@é%gegaﬁg{lgérhovi gggt' Egﬂgém yf%ne% ﬁ%#%%t%%y
required to prdiftinchreevedcerafonsongntnsopndshei . .es OHINLMRS. above, a

sound-based s | gy e | hast a0 s, f Odn a3 @l ven
Chi nese soundwjéﬁl ajrﬁlg%ndgg sg’!l.lgglgoggﬁlbyhiﬁsgt fw:i“gya)tcr:i%/'or'i'I ;./é,n \A}nl?.:.e a

and, c

t one- based sy AR QEP1IBRRyPRELRFNN [ IRE: $RBE CAR haYQ B8R @R have
Ithe Isarre E ne ﬁ m«%lf@ﬁrtﬁ&anlnpatltimﬁ- ilusts-ahéaﬁax%trit&fe rprmw_nte_
evel , ratRer than the hoppnym | eye e _average,nu r of a uities
cauced by o SHOW OReFSiBos P, Bour, hiRed, Breotnd Birat sond(Lf

t one- syl | abl e wisicledstarit8Ohighnahdcstays. high,r ¢hecisenornd tdreit (2)

three-fold (only: abo egsf QuUr ossi e 53 are
usedwby the Ctr}lhynze@g ?%%{ég%gg}. Qﬂe%%ﬁ?;z“?ﬁggt" Eei%?%l%l ea%@;]fr ﬁl)érrgoﬁpi .| sone
prior art publtheitthiedhtones(d)cwhight giarsspainenmeddam lewel; dipating

| et t er, be, addeghy CadCbhERN¥idesY high!, cahl tHeNEourt G aReCi4) Cvhilpgr am
desi{ ed. $Once there are, 25 ghgnaetirs in the Pinyin al phabet, 26 different
i deogr ans ‘can HATERAR1IGNANG AiRE; AQVone of the 25 :

The combination of a sound syllable and the
tone associated therewith will be referred to hereafter
as a tone-syllable., Every ideogram of the Chinese lan-

15 guage, and therefore every syllable of the Chinese lan-
guage, is pronounced as a tone~-syllable. - '

' Therefore, a tone-based system would have
major advantages. Providing sound information alone.is
not sufficient, because it does not provide the com-

20 Plete information required to properly pronopnce an
ideogram: Further, as explained above, a sound-based
: system must deal with the full set of homonyms for a
kJa given Chinese sound syllable, and can do so only unsat-
isfactorily, while a tone-based system need deal only
25 with homotones (syllables which have the same tone as
well as the same sound). By resolving at the homotone
level, rather than the homonym level, the average num-
ber of ambiguities caused by more than one ideogram be-
ing represented by a given tone-syllable is reduced
30 Significantly. The reduction is about three-fold (only
about three-fourths of the possible tone-syllables are
used by the Chinese language). '
Recognizing the problem of homonyms, some
prior art publications have suggested that a meaning- -
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5( characters (or by not adding any character) to the end of a given

syl | abl e.

pr oposed

i npossi b

1928 by Y. R Chao,
Thrs system 15

sound sy

words. It Is so-rmuch hore difficul rea oes_not- permt a un

i dent i fi @RE AP feHATILLATS: dnpk ﬁeﬁ‘é‘Y\M‘r ﬁ%ﬂ’qtndlzﬁ Atffenentr ans.

This system has not cone into signifi.cant use, since i

n the

systens the added |etters have had no rational connection to the
particul ar ideogramto be represented, and it is diffi- 10 cult,
le, to remenber which specifigc- etter corresponds to each specific
| deogram The deficiencies of a sound-based | anguage were recogni zed in

i f not

who proposed a phonetic systemusing the Roman al phabet.
used a tone-indicating letter which was inserted in each-

Ilable to indicate the tone of the sylla- ble. The prinmary problem
with thi dndigaging letternhbecaddedagos eashe Binyimuisyilable ctoprevents t he

estab- |i £9 tRe 'BpeL191L! 1abBLAN dedlired! | Whrte {efl TeSUI LI NG,

SU”WHFIDﬂﬁhdétaﬁgr@8ﬁ1BG iQenyified @yﬂaddﬂﬂyﬂbﬂé1dﬂWtW@J95 respects:
it does n e ton into,c ,der ation, and |t c nnot di sti ngui sh
be- t%eerf k%? %ﬂgynﬁﬂ’r'fg 340G ARY, ChaT bor¥rtBee8dst ens to

i ncl ude tafhaa agmivmasnyhgabmducamhlig Bgtstemeﬁmsx\mdw u?dxievimto t hese

pr obl ens
woul d 30

2D *F"Egrﬁ 8- BiRekotn e Beopteld Shind ' B8R F Very

difficul taddsettr eper hgﬂcnoowartyomalotqmmitmu to stheg.

anot her
i s that

Yet

ue

(1)

o

}&fé?ml tocBe! 9 S Anid CEFPSFQ @Yff{lﬁ prior.art

ter reqU|re to € ent'i.fy .a par-

ideogoamc cP b‘E" s?’@ﬂ??? Riery to remenber whigh. Specificng t he

readabi | iet€dr téerreSponds todedeh Bpeicifiey Mdddgriamyt to | earn.
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The deficiencies of a sound-based language
were recogn:zed in 1928 by Y. R. ‘Chao, who proposed a
phonetic system using the Roman alphabet. This system
used a tone-indicating letter which Was'inserted.in
each sound syllable to indicate the tone of the sylla-
ble. The primary problem with this system is that the
extraneous tone-indicating letter prevents the estab--
lishment of a meaningful alphabetical listing of the
resulting words. It is also much more difficult to
read, and does not permit a unique identification be-
tween its phonetic words and individual ideograms.

Summarizing the foregoing, Pinyin is defi-
cient in tvo major respects: (1) it does not take tone
into consideration, and (2) it cannot distinguish be-
tween homonyms. While modifying Pinyin or other prior
art systems to include tone and meaning-indicating let-
ters would alleviate these problems to some degree,
this would create problems of its own since it would
destroy the alphabetical nature of the language and
make it very difficult to create a proper d1ct1onary or
other sorted listing.. Yet another problem with the
modifications to Chinese proposed by the prior art is
that the number of letters requiréd to ‘identify a par-
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In any practical al phabetical system each Chinese 5 word (consisting of
one or nore ideograms) nust be typed as a single string of letters. Words
are separated by spaces. In the prior art systenms, there is no nethod for
di vi di ng singl e pol ysyll abic words into their-4.ndividual conponents, with
the result that a polysyllabic 10 dictionary nmust be stored, thereby
increasing the menory requirenments and processing tinme of the data

processing or hmrci:mwwsl | Si) mgesysagm wouad i fbQEaBigg&IchﬁhQ\lydechﬂdu‘eased,

separating the p ahi words,_.into ei n conponent

syllables, the éﬁ#%%% é§99ﬁ§9 aFBﬁabﬁ??é%? {§§%téﬂi %ES %6?n83%ﬁ|

a one-to-one cor rresiiong eitc evdigt viiehf tdvel phlemelearnepr esent ati ons of

i deograns and the resp [ I e

Thus, \%he aIphabetlcalQ@%p%é!e%&éﬁéy#%m(%&éﬁﬁéé#*d%ntgggtéﬂ 4&t€ﬁ%>ese

i deogr ans_ whi ch mmer@ol(corsheting of sohagokshedenidesgrans) mt\l@toﬁm atyped

of the system "‘é@CQrQﬁWEiéMéékfh |5§t 3%(ﬁ wgga%ngggtgg ﬂg@kﬁ@
S e

of controlling a digital conputer to enco e an tore I deog@r ap .
Chinese | anguage,SPae®fpr i Tosths prinx ravtisystens cotfrneris d\%amer*;h%tfor

the steps of: a) dﬁﬁiéﬁﬁénglﬁgﬁétpely hngpec h@&@§r§$ﬁo‘Hhé#%eiﬁaiﬁihigﬂ
stored; b) selectin one and y one I tal represeg%e%i rL
for each selected § erfsgo With c}: seF%%‘H?lg atgetapf POV} Labic

for - ‘s—~phonetixo Cfuimsfowéﬁﬁaiﬁekt(BSAht\di'edb mrheyf dncrkasing Flh!m&ﬁém‘ory
Chi nese wor ds

' | | d
such selected i deo’éﬁ%%}e’ﬁ?r\{\@s sﬁf‘gctp%r? ss&lr?geq”:ﬂ% Oft %ﬁ?prdoa%m a%‘}on?hrrg

35 rigpresentati onof owoechprBeAslse.m;ersystemJa Evgn ist meang a:armqsryévmleﬂ

g:;f{grary In a TEESEY % par%@qng CQEP&t6591§@@figb1c333&§f3§931nt%he their

individual component syllables, the prior art
15 -alphabetical systems do not achieve a one-to-one
correspondence between the phonetic representations of
ideograms and the respective individual Chinese ideograms
themselves. Thus, the alphabetiéal reptesentation will
often identify a plurality of ideograms which must

20 further be distinguished manually by the operator of the
system. '

In accordance with a first aspect of the invention,
_ ‘a method of controlling a digital computer to encode and
P store the ideographic Chinese language, comprises

25 controlling the computer to carry out the steps of:

a) selecting a set of Chinese ideograms to be
encoded and stored;

b) selecting one and only one digital
representation for each selected ideogram;

30 c) selectlng a set of letters for a phonetic.
Chinese alphabet (PCA) which can be formed into phonetic
Chinese words (PCWs) which fully _;dentify the
pronunciation of such seiected ideogréms: , _

- ) selecting one and - only one . digital

35 representation for each PCA letter; |




rgpresentations of the ideograns and PCA |etters so as to identify a
one-to-one relationship between the respective 5 digital representations of -
each sel ected i deogram and its corresponding PCW In accordance with a ..
second aspect of the invention, a nethod of controlling a digital computer
to carry out a text processing nethdﬂaCOnprises the steps of: 10

entering a string. of phonetic Chinese |anuage characters into a

menory of the ¢ nput%r,*each Charactf; édenth ing a sound and/or tone of
the Chinese | afduag@ g A r PRBOSYILARLScAdesioRarydi iy at Meaesy t wo
groups of ofhar adteer s, campinter oupwhhickhar assecsadeki ni kjea 1@igikenetic

Chi f i ahl¢ ter, | enath, hgneti c Chi 4wor d
Ceprcsent p-Re ALl AR, Skt R A LBt e

i nf or mat i ddengdfiyr @d ane ~hooemen g Liatrdionisiid pg bertwezmd tiveo respectivai d

cont i ngouﬁ_iﬁgftia'ig r'e% ntATons' o%o.ea%]n%réyie%(%e%s é.td%o%i-%w E\%) thet ﬂ]m' ne

t he begi nni and eid of each phonetic I nese wor n-said string.
accor danc €oxresPendiingd P&¥hect of the invention, a method of controlling a

digital conmputeh HRcerRRinRed Wit R LRBHRL alspaldn @ ©f jWar d
strings, each word 25 strin li ncl U%iig%; a Slstl?}tg:ti %y' gf"%cﬁg‘&aegtéﬁgl'v\hi ch
i

conbi ne t @ MetRogheHiconkrel e Qigitads COMPUFET d8cFaFWYNOMite AChi nese |
word represenipri¢esdifig @ethodlcompeisesChhee st dpdeed:am and providing -t he

soundafndone ISR o eded 49 Preneuse (haledeoonan,sad
control | i ehatraeterspuntio to memowy onf the sbmpater, enehi @jat-aeteet of word:
21 phagr amiCensRadhgh g rbris B ey E90 BE HHE FRipBselHeprigst® 'V
al phabet i saidorsfaring efiechaxaaterss ineludingvatl teastigtwo grobpssaid
al phabeti gal  Qhdeacheryd O%S%Eid%QoE%-t%? ©¥hatacters defining a
15 phonetic Chinese word of variable character length, each
phonetic Chinese word representing one and only one
"ideogram and 'providing the sound and tone information
required to pronounce that ideogram; and
processing said continuous string in the computer
20 memory so as to accurately determine the beginning and
end of each phonetic'Chinese word in said string.
In accordance with a third aspect of the invention,
a method of controlling a digital computer to create an
alphagrammic listing of a set of word strings, each word - {\J
25 string including a plurality of characters which combine
to form one or more phonetic Chinese words, each phonetic
Chinese word representing one ' and only one Chinese
ideogram and providing the sound and tone information
required to pronounce that ideogram, said characters
30 having a ptedetermined alphabetical order comprises
controlling the computer to carry out the steps of:
~ storing the set of word strings in a memory of the
domputer; sorting the set of word strings in alphagrammic
order wherein said word strings are listed in the
35 alphabetical order of the characters in that word string,
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t hat- (a)LaII strings whose corresponding first Chinese ideograns are
I dentical are listed together for purposes of al phabetization and (b) all -
words in the word strings 5 pronounced wth the -same sound and tone

are |isted together for purposes of alphahgtgzation of the strings; and -
all strings listed together in the steps (a) and (b) being listed in
al phabetical order with respect to one another. 10 I n accordance with

a fourth aspect @‘aild"lea'u.pbi'abéi:ﬁaala oridwdbelingorndverttiden atdi othal extent

' t t t trol

carry out the stametr faf) sTi ekr{Rgs S NN S Tty ELBeh oMt en°
Chireze aIphabettldéagﬁamsrnrzr&ﬂnngacﬂltmE?c¢WFUEértoghehernfﬁr PwaE eRCA
i ncl udes respectiye o) o] S 0

and Msonantg (ﬁfl aalr@%&%i%é@fon Ind OY6) £ Q7% F]vt(:\(%i?) i%ma:h(é W@tﬁ*:ﬁr@s

I 1ig" a zero consona
string of | ettSer praorgunizad awiltdastthewo semgar apnnﬁhoneﬁl ctame neare V\drldiste

(PCW), each sai cei“f%é/{{ﬁ@y wﬁgr cs@? éaéngSanlfJB‘ag%'tfiz‘é%lba %ﬁ%%ﬂfﬁ@@

havi ng one of th is a generalised

meani ng- |ndlcaurﬂpdnﬁﬂl|%¢r$%@$nbl%h@dotbgﬁ5h25 190Fh§ skgrsl ylal pod (D)

letter and the O'Béﬁk@nﬁz%taay i%%iﬁé@étl@épvbéadrt RilltHQ £8Pttt alse driee
form of. one voweltone (RV). Is enployed to indicate the retrofl ex

i deggram when it RULNET at the end of a character string; 30 3)
eacgrso# sai d FEVS r eprmeﬁéomceéldnmﬂ ya Oftuih nesgect debgrtesn irmrshtion,

provides the sound ne infor on_r Is . t nge t
i deogram and 4) 2 Be&Ro % nFPPAFC &g\;‘?haﬁ ﬁggltt%g f%rn?ﬁg‘g%l ggprgﬁ
in sygﬁ string bychieacten shnsnganmpmgnia&nﬂndﬁkr¢&&nnm|thalCD@mMﬂ%n mas

the formSV+Q is gggg;dg@tighéLQ{bggrégg by the zero consonant whenever
such :

a)  entering a string of letters of a phonetic
15 Chinese alphabet (PCA) in a memory of the computer;
.wherein _

1) said PCA includes respective pluralities of
voweltones (V), semi-consonants (S), and consonants (C),
and including a zero consonant (2):; '

20 2) said string of letters includes at least two
separate phonetic Chinese words '(PCWs), each said PCW
‘having the form TS+Q, wherein TS is a tone-svllable
having one of the formé Cv, CsV, SV and V, and Q is a
generalised meaning-indicating modifier having one of two

e

25 forms, namely a PCA letter and the omission of any PCA
letter; provided that Q cannot take the form of one
voweltone (RV). which is employed to indicate the
retroflex ideogram when it occurs at the end of a
character string; '

30 3) each of said PCWs represents one and only one
Chinese - ideogram and provides the sound and tone
information required to pronounce that ideogram; and

4) each non-initial PCW that has the form V+Q is
- preceded in such string by the zero consonant, and each

35 non-initial PCW thét has the form SV+Q is preceded in

such string by the zero consonant whenever such |




-7q~ | ast - menti oned PCWfollows a PCNVhaV|ng one of the forns CVC and CS\C,
and" b) separati ng sai d string I n t he menory unanbi guously. into
sai d separate phonetic Chinese words 5 included therein. In accordance w-th
a fifth aspect of the invention, a met) od of controlling a digital conputer
to encode and store Chinese | deogr a conprises controlling the
conputer to carry out the steps of 10 ' selectlng a set of

letters f‘irasta-n%‘%ri%eﬁ %weé‘&?éma?eﬁ gﬁ\gsmg Bfel ©£C Ry bl*%r%f

uni quely identifyi 2:% phonet | C tone-sy I Nése; Sel ect | ng
one and &NFyangn Vﬁrblatn di gi tal represent ation for each PCA Ietter 15

c) sel ecting bq selgelar@tingpe ggﬁpgr%@ri,gqbe gﬁcodeqlleand

sel ecting onem%& onl onﬁ%%onet,l c Chinese word PCW ose \BA
Tetters = POARBIAUGRSLY | LRYR| Foifg SBRATAES em%e%eoshanﬁssnamzes )
storing5a ﬂnnaay:leualﬂm:@:m.l onary in a nmenory of t he conput er whi ch
associ at es repr ent a of th eggrans and PCA letters
so as to i dent i 1?!)‘/'l '%e‘t‘f%‘ ati %%gﬂﬁpaﬁg?ﬁgeﬁg %g & SYERELAR i gi ¢ al
repr esent aiai metheid emi:rr:entmlbmg deogightahdcompurec dor esywoddi apdPCW The
present in n S ggbqg | I n '
certain as\éqe’%?s u‘gfé%h%‘ﬁ hora11et|c |src1eggbﬂ?§?1abg t’%%isffﬂ% % rilloenetlc
Chi nese Wrcompurers to swxiryofouthitdte (ﬁhﬁ?@smfnds to a single |deogram 30

The Phametic Chigyese g\Mirads i3] i Ngh rnofstiélgge Qgetbher \J
Pol ysyl | abi ¢ Phc?getlcs Chi nelsgew?r 3 ? . Eac PPC\Ncoérr é: to a..

si ngl e Chi fBdBe5Q yé}Pﬂ‘&‘b”ieé: cdﬁEMndWMFH c%ﬁm%‘???ﬁl%f of pmnlaqecly
i deograns. jfeatifthanet i1l @HoirYE c buheiaga 1abhIeE iin CHilsdlr esent 35 u

i nvention . pref er ablsyelectaing tc?nee fo I ovm i]g oun| qgebihar aact eri Sj.t i cs:
representation for each PCA letter;
15 c) selecting a set of Chinese ideograms to be
encoded and stored;
4a) selecting one and only one phonetic Chinese
word PCW) composed of PCA - letters for |uniquely
identifying each selected ideégram: and
20 e) storing a monosyllabic dictionary in a memory .
of the computer which associates the digital
representations of the ideograms and PCA letters so as to
identify a one-to-one relationship between the respective
digital representations of each selected ideogram and its .
25 corresponding PCW. |
The present invention utilises a Phonetic Chinese
Language (PCL) which, in certain aspects, uses a Phonetic
Chineée_ Alphabet (PCA) to form Phonetic Chinese Words
(PCWs), each of which corresponds to a single ideogram.
30 The Phonetic Chinese Words are, in turn, strung together
to form Polysyllabic Phonetic Chinese Words (PPCWs).
Each PPCW corresponds to a sing'le Chinese polysvllabic
compound word consisting of a plurality of ideograms.
The Phonetic Chinese Language used in the present
35 invention preferably has the following unique
characteristics: ' '




-7d--1n pivisional pat ent application No.8822295 [err] claima nethod of

| ayi ng out a keyboard for processing phonetic * Chi nese al phabet

(PCA), said PCA conprising a plurality of voweltones  each of which .
represents a vowel sound 5 pronounced with-pgrespective one of four tones
whi ch occur in Chinese; said nethod conprising a) | ayi ng out at | east
four rows of keys defined sequentially as a top row, a second row, a hone
row, and abottom row, 1) divisibhal gatent rppd idat o ald.\88 F72upIence bsinf
use of said four tones, and.c)_ . .assQciati yowelLtones having . the.
st frequent Iy AETanE o ki PRt heRRenadPe i of e onRkal Jenondic
It utilizes a trChinese- bBiphdbakphHHRA) ;j nsabd cRCA diomprdisdngeta oplural bty
proviides all of t At d al Jknfar:nmti- ) ounhc ly s

bl es ¥ the Chi netj';s':g Pangu‘?ég’%ﬁégﬁ n?'; l@ Qgpggsgégg IL%] S}to ?Jlellzeg&ﬁa
ei ther a doni nantpPrertupeed.- wHith eaorr@speehhve c afleaseff ifouypr tosies evhich

sel ect an additi op@bufhdha6hLhesd; D82 28dREth8ASEBREFEYEng0 Pro- vide a
uni que one-to-one.correspondence bet ween PCVé and %hlnese i deograns, such

that - each PCW uni quel y2hnd 18YingaRbtg®ustSastiefionri sows afdfeys ddefingd
and 3. It enabl esgéfgetitaPiysapaaattiop) 4oy @ tsedBid N Cad | Horflé VieR, aand
Pol ysyl | abi ¢ Phonetic, Chi nese Word (PPCW conprising an unbroken string of
PCL char- acters WPPERCRoER¥her represent a pol ysyl I abi ¢ conpound

/ 10 b) determining the relative frequencies of use of

; g said four tones; and |

u c) associatinq voweltones having the most
‘ frequently used tone with keys in the home row.
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wor d (a Chinese word consisting of ‘a plurality of ideo- grans),

i ndi vid

the alp
three t
ptoces-

art (as

into

ual PCW (which correspond to ideo- grams). In PCL a given sound
syl lable can be wittenin four different ways to indicate the four
different tones of the sound syllable. As a result of the tonal

I mes greater resolu- tion than a purely sound-based system A data

nat ure of
habet, the | anguage is h|gﬁ|9 readabl e and-automatically provides

sor or word processor receiving a PCL .iinput need deal with a
average of only 6 honotones rather than 'sonme 20 hononyns -as in the prior

al phabetsu[)nr (r)]\g/r ge:e?hreeﬁa rresﬁt%pdiegree ar”éé%ggrg‘&;ggﬁ% %&lljﬁzegased

al pha- Hay whigh R discretei setcpis Astté'-relrﬁ MWQS"l@JFIZAOﬂethCCH bed .
'gh cpr?ewésametéﬂaﬁcthzaema@%ww? ercgypgpucen P
arge nunb

homonyns ex-

bel ow,
Chi nese

eoqgr even 1 n 0S€ case

i sts. A&lmsrofget%o%mﬂsgr&ampas& ZMar@ardw Yithe 35 9 PCL of the
present i nvention @gn @gﬂuqﬁnﬂgﬁgtu&yﬁgﬁ 35§0ﬁ9ﬂ§hgnggo&a@ﬁ¥ﬂuvalent of
255 X 4) hom on bl es wherein he only vowel is

WP L&ﬂ sema%gs% CR58512&ﬁ dﬂﬁ:qﬁjﬂ¥91QEn $C% 78%honot ones :
(equi valzdditiohd) charagter tor beoadded) ltonlgome @TUsIGto ptde Pinyin sound

1, 029 (
the Prn

onyire) 4084 RAEPEPEhBZLGFPHR Bot oAt ‘f%érx%

POV (wénd Chinese ifeogramse sochsshat am&hwﬁﬂﬂ|uﬂtqunﬂyoandequrred to

ssible with pr{or
2; ?;‘g;gﬁgn&xﬂ%d@&uéffe a&hte?he)s i” i'n%‘iesem taki® {
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maj or vant a ventlon
3, It ena les the use of separatxon logic

to.automatically divide a Polysyllabic Phonetic Chinese

Word (PPCW) comprising an unbroken string of PCL char-
acters vhich together represent 'a polysyllabic compound
word (a Chinese word consisting of a plurality of ideo-
grams), into individual PCWs (which correspond to ideo-
grams). - ' :

In PCL a given sbund syllable can be written
in four different ways to indicate the four different
tones of the sound syllable. As a result of the tonal
nature of the alphabet, the language is highly readable
and automatically provides three times greater resolu-
tion than a purely sound-based system. A data proces-
sor or word processor receiving a PCL input need deal
wvith a average of only 6 homotones rather than some 20
homonyms as in the pr;or art (assumxng a set of about
8,000 ideograms). :

Since the tone-based alphabet provides three
times the degree of resolution of a sound-based alpha-
bet, and due to special chafaqteristicS'of_the PCA de-
scribed below, it is possible to achieve one-to-one’
correspondence between PCWs and Chinese ideograms, even
in those cases where a large number of homonyms ex-
ists. As will be shown in greater detail below, the

o 340 hom
ndence be

o/

and;

en



Is the Abl|lty to wite a Polysyllabic Phonetic Chinese 15 Wrd as an
unbroken string of letters fromthe Phonetic Chinese Al phabet in a manner
whi ch permts a conputer programto separate the PPCWstring into

I ndi vi dual ‘PCW wi thout a pre-stored polysy] |l abic dictionary. This aspect
of the invention is extrenely inportant. 20 As a result of this feature, in
conbi nation with the one-to-one correspondence between PCW and i deograns,
it is noﬁ.necessary to store a-polysyllabic dictionary in conputer nenory.
Rat her, all PPCW nmy be entered as continuous chains of PCL letters, which

" nd tv.hﬁﬂa|25 pover caof “eﬁ greaahgﬁ"?gﬂ?ts‘%m%ﬂﬂﬁfﬁ’:ﬁg.ﬁewﬁﬁl v o
convert each Pc%v"g ﬁ? BFS r‘@gpﬁﬁ&lﬂﬁﬁ%ﬁﬁ)%ﬁs zg%nl‘ff 20 guts |
down de st or agenymg i foafembaleas mmwm:te:m the tacﬁlylylavewaﬂ REOEResi ng
or word process s zi e ent_in jon

S|gn|f|cgnt restfﬁyi¥ %ﬁgnésg g? ?ﬁe g@b ﬂ(ﬁ?q(ﬁ%é&ﬁmﬁuhggqéﬁggﬁﬁnto one
correspondegce bEOmhemoﬁﬁncsadeqmd&ugnmhsaﬁ;&Sﬂﬂhcmmhgmsbrﬁoestoneean 35

- 10 - automﬁt%gi}#@&gduﬁaﬁgﬁwg@ Wpr's%ﬂr{@ R4 aﬁéOHgﬁtBESd

PPCW in a mann - not | or art
al phagramni c | i singyish besveenc 85 homo qxgnﬁksmy topB4bechomal

order, but 5 e t g@y§4§yql id Lead ped
togeMér even V\ﬁggﬁtg e?gi" aggg%ggqsor der ég?ﬂ%st eseﬂgiémsné i gﬂlé

separated. A quQFyeﬁPBHQSEFFC tﬁ@ﬁ“l:ﬁﬂﬁ1 wh 9?&&&% i & lo?éstBF

pm ases; wh bght Eemnahanaamfxxen liwfalrmaﬁmf a:raqafim Smap%ﬁduﬁée maeach 10
ot ne ue e.presence o SSitl1er 1n
e o hogsVef ARERyA R AR 1F SOt B IR Vb

groups all wordprior art systems.

A major advantage of the present invention
is the ability to write a Polysyllabic Phonetic Chinese
Word as an unbroken string of letters from the Phonetic

15 Chinese Alphabet in a manner which permits a computer
program to separate the PPCW string into individual
PCWs without a pre-stored polysyllabic'dictionary.
This aspect ‘of the invention is ext:emely'important.

20. As a result of this feature, in combination with the

one~to-one correspondence between PCWs and ideograms,
‘ it is not necesséry to store a polysyllabic dictionary
Q,; in computer memory. Rather, all PPCWs may be entered
as continuous chains of PCL letters, which are then
subjected to a separation method which divides the 'PPCW

23 into individual PCWs. The computer then refers to a
monosyllabic dictionary to convert each PCW to its cor-
responding ideogram. This significantly cuts down the
storage requirements and processing time of any data

30 processing or word processing system ut111zzng the

present invention. :

Another signlfzcant result of the use of the
separation logic and unique one-to-one correspondence
between PCWs and ideograms is that a data processor can

35




kavi ng the same initial ideogramtogether. The AGL is described in greater
detail below As a result of the tone-based nature of the PCL, and further .
as a result of the dom nant-root and semantic classifier distinctions .
descri bed bel ow, the PCL can uniquely identify all 50,000+ ideograms. O
the 8,000 ideograns in the primamy 10t about 3,900 can 20 be uniquely
“identified by using only three variations on the spelling of each PCW
"toot" followi ng a defined "dom nant-root' principle. These account for
about 97 percent of |anguage usage in Chinese. O the remaining ideograns
in the primary set, 80 percent can be identi- 25 fied by using a semantic -
cl assi f Batomatdcallyiproduce ran celphagrampichd istiings{AGl) cal on whi ch

the i deqgionng &M%c@% éheam.-rlﬁhhet BSCABE POSYIDIVSyitwh e
readabi lity. ot her i nyg Chinese lan- guage can al so

unlqueIPriﬁﬁn§ﬁ§e§Ys Y BN s aggﬁmméFeléiﬁ&ﬂﬁ(}5ﬂQﬁ%|f|er Thus,
the PCLwddrich! s wcwbninfqenéi-achynnphaﬂeeat:arls orduss, Bie PCL uses a

maxi nrum of 4 | etters .and a frequegnc eraqge of onIy 2.4 letters
per 5 deSSiSHRes HHRL PR QF%P%%x?ﬂﬁn¥6?“§9EB§séﬁﬁ and an :
esti mat gi-dupsdlemgemgmmawhengehef alphabettiead \mwddrr vind i be required

usi ng Pi | or habet :
whose 1 Snds dley BSH1a BE, pEbhERESAZ A BuFeIS dipHdB el TIUT L by
| et t er s RGlv i stting umeghusresu:hht in wca 8| Prepbrases bd'nefdslhqvemder st Oed ;
by i ndi il smd 214 £41 ' AGoPRABE 1N REPAFRL e ek drf LULKUC [ 5 used Lo

Its greatest a antage e senant as-, Sitlers are dlrectly L

i denoi f iQthed e Heo rEhe cﬁ?%sﬁﬁcimfdéoﬁP&ﬁﬁ“\ﬁnfé@s@r’eﬁcﬁ%| i deogramy
forms freymd Wskds tandal t&habsence AinOothees .t NanP@1pifagradmpesed with the |

listing avoids this possibility, and groups all words
having the same initial ideogram together.' The AGL is
described in greater detail below.

15 As a result of the tone-based nature of the
PCL, and further as a result of the dominant-root and
semantic classifier distinctions described'below; the
PCL can uniquely identify all 50,000+ ideograms. Of
the 8,000 ideograms in the primary set, about 3,900 can

20 Dbe uniquely identified by using oniy three variations
on the spelling of each PCW "root" following a defined
*dominant-root" principle. These account for about 87 \
percent of language usage in Chinese. Of the rema1n1ng
ideograms in the primary set, 80 percent can be identi-

25 fied by using a semantic classifier which is similar or
identical to the Chinese radical on which the ideogram
is based. Thus, the PCL is botl concise and has high
readability. All other ideograms in the Chinese lan~
guage can also be uniquely identified, by using a sin-

30 Jle semantic classifier. Thus, the PCL can un:quely
identify all Chinese ideograms.

Thus, the PCL uses a maximum of 4 letters
and a frequency-we1ghted_average of only 2.4 letters
per ideogram, compqred;tb a maximum of 7 (possibly 8)
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correspondi ng i deograns on a video display or print- out, either
side-bysside or in alternating lines of 15 text, each ideogramcan easily
be read in conjunction with the corresponding PCW This presents the

i dedgram together with its pronunciation in a conpact form and nmakes the
PCL .an ideal tool for teaching the |deogr&&h- I ¢ Chinese | anguage. 20

The PCL also sinplifies the hardware -and software required for conputer
handlind\of the Chinese | anguage. The above-nentioned Chi nese standard,
desi.g- nated the Code of Chinese G aphic Character Set for Information

| deogr am “a i RPPaAny estinAtE fhddfereyvataitay duef gl be) 4T3wd T, T00C
Code  for Uni vetens ehichsaaulshdeptequiorad aising, Pumsnse Byeasé&lclty- t he
Republd ¢ of Chigg | PETNY fd}lgﬂ§3 ﬂéﬁ%?netlc QeQ§fﬁ 8bk¥OyRY 5@ code for

each ideogram I nese angua e descri bed
herein, only af?rﬂlﬁscééghkﬂquiﬂkﬁithQﬁﬁﬁ) eOQram-or; acPestien: er

phonetic nyhneeaeebalre;b%e 17e&uér§0cbvemm V\uéédbesr gkpahedct O
hereln as i ne Sta dard de fo. Info Eﬁc ang ggg Ig)

e s I Claaeitiard) Fel By a1y WddFLtSSa HFnTRaty ASCl |
(Anerican St anﬂamdl@ad'evh(ﬂh ICH imess |idE€g®d1wge)This teehnbqule éspl oy 7

(OO zFt). o UREMOE, iFs gtidcedf adyintadd WReR phoTsb e ROEIRSS ;

i ncl udi ng puncsuiuems ane idGirectly ied wtbhgthEBOaﬂ#BHJSppéferably

80H DFH, and e er e ] « Thus,
t he §§KJI 1 S|n1Fgr to tﬁgﬁﬁgbli é??he ad%???oﬁag?g f?éggtgﬁahl bit.
It 107 is ther§ﬂ9ﬂélv€mVJEﬁﬂhenlent for use i n Eng]ish/ Chinese b|||ngual

information exchange, in Abgb, wheRPithes PeY is? juxtaposed with the
' correspondxng jdeograms on a video display or print-~
out, either side-by-side or in alternating lines of

15 text, each ideogram can easily be read in conjunction

- with the corresponding PCW. This ﬁresents the ideogram
. together with its pronunciation in-a compact form, and
makes the PCL an ideal tool for teaching the ideograph-
ic Ch1nese language. |

20 The PCL also simplifies the hardware and
software required for computer handling of the Chinese

o language. The above-mentioned Chinese standard, desig-
L/f . nated the "Code of Chinese Graphic Character Set for
 Information Interchange - Primary Set" uses a two~byte

o5 digital code for each Chinese ideogram. A similar but
much larger set of 13,053 ideograms, the "Standard Code
for Universal Chinese ldeographic Characters," was re-
leased by the Republic of China (Taiwan) in March 1986,
and also uses a two-byte code for each ideogram.

30 In the phonetic Chinese language described
herein, only a 7-bit code is needed to encode the en- -
tire 85-letter phonetic Chinese alphabet. This 7-bit
code, which will be referred to herein as the Chinese
Standard Code for Information Exchange (CSCII), is il-

35




vis&al al phabet display and a digital €oding systemwhich are easily -
adapt abl e for conputers. The PCL thus avoids any need for graphical coding
of 15 ideograns. Rat her, each ideogram is represented by tonally:,
spelling the ideogramas a PCW whichiizs coded as a uni que conbi nation of
7-bit PCA letter codes. Thus, each ideogramis coded as a conbi nation of
no more than 4 - and a frequency-wei ghted average of 2.4 - standardised 20
7-bit PCA helsteatedlein vvb'ugh Lsads 1o aisi gginii Nt 5 Ndhd | @gloran of the

har dwar e a Qf.t waresL e e, coppyt er i se text

processi ngq%ré'craé’su# g? ﬁe ‘??ﬁ%gg"ﬁg ?Baf’ﬁ’r“ﬂ 1°PC} ) i nd@nt i on
provi des cdinaitethoth emupploy o7 weignpfbcast hits25 Howevenblwhipeoeaﬁs dat a
in PCL for g ggqi e u a e | ngl_i_sh Ianguage .
processi ng, Whl I g’ * ﬂ He ngzt ?’S@ %nﬁrulmé%%% ﬁﬂigsf'ﬁl /
unanbi gdoudi@. odBput th@m Rrssentded@rans ofandhe cﬂSﬁIé' .l p.lma:g.mlmmgc
listings. %chtuati% eﬂ??ﬂé”emmay‘)f o&SGpy ! N | OPanys ! | 8 M FH0

descri bed, pgy way of exa reference to the acconpanyi ng amnngs

i n whi ch: - P¥sferably. g0 ?D ?vl 335 Agr Bt sHRNR ferahky f ancupsiess dhet he

%' nese IAIa&% t,12§ 2s aw?ﬂﬁlﬁwﬁow mu&hethet tet310fist gsagﬁh%etl? .
i nese a an ow,t hey. cor.respo e soun omain o e

Pinyin alp 2‘?‘ Iy wd dtda"ﬁ’lié“\ Iq{lﬁ Séﬁqﬂkj‘gt he "Pibiy

f epr esdit ahlsortméreaftbr@f veby somrishitalfcs obe! o (ﬂﬁgllﬁ.%@l/lmﬁw Fwé
fepr esent atian P Lt ol SR " Y engk, 3E e S R
| anguage, Ml@xalsmlwﬁhaw depday tand es dilgitstlr &'.tdd“.l.glq: Iscystem which v'
are easily adaptable for computers.
The PCL thus avoids any need for graphical coding of
15 ideograms. Rather, each ideogram is represented by
tonally spelling the ideogram as a Pcw;”which is coded as
a unique combination of 7-bit PCA letter codes. Thus,
each ideogram is coded as a combination of no more than 4
- and a frequency-weighted average of 2.4 - standardised
20 7-bit PCA letter codes, which leads to a significant
simplification of the hardware and software requirements
for computerised Chinese text processing.
' As a result of the foregbing.features, the-preéent
invention provides complete freedom to ﬁord-process and A
25 information-process data in 'PCL form using the same
techniques as are used in English language processing,
while at the same time making it possible to
unambiguously output Chinese _ideograms and create
alphagrammic listings. | o
30 An embodiment of the invention will now be
described, by way of examplé,' with feference to the
accompanying drawings, in which:- '
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manrer i n\.whi ch the sound syllables "i", "u" and "u", respectively, can
each be.written in twelve different 15 ways using the Phonetic Chinese

Al phabet, Fig. 6 is a table illustrating the possible fornms that a Phonetic

Chi nese Wrd can take in accordance with thf3Phonet|c Chi nese Language in
the present invention, Figs. 7TA-7D are flow diagrams il lustrating
20 separation |ogic used in the present invention, Fig. 8 is a sanple of

| ph | i st whigchy b duyge t t t
an al phagrammi c |istipggwhich; gan gQgR L&if‘di:% Qﬁ PrEREt £ SRYENY "Ontla%ed

Figs. 9A-9B are charts il ustrat| ow sema assifiers can be
in the present FhiBREPOAANEBAGE, i stingui sh betmeen honotones, Fig. 10 is

a schematic diagram ofjg, keybogsd 4 ayitire Fléhmﬂi]nd S tq, hqgttt\g,ggchopr eéggt S
an exanpl e of homhthe P O%ﬁg'c Chi_nese Lang??eegreso ves honot ones,

- 14N Figs. 12AP5RRet38 Shdness, AlRhabek apd;thowy @%O\MREEFB‘aWne
for use in placi8g ’théesmiﬁdpdbméﬁ!tofntﬁéphﬁﬁf{@ﬁma@ paget, Fig. 13~

illustrates a 7-bit c f r,epre- n dl It
Phoneti c Chi nese Langgége '?‘ilelﬁr e%erﬁoqrﬁﬁ %Fp’gﬁ 1§§A§>‘aa%’rf“g ttg‘ﬁe B"m
based al phabet whephesentatienr ad£d ayl waf othexaﬂmﬁnalrsywuabxés Wbifl eth8i s

al phabet represe - tor's presently preferred enbodi nent, other
letter rep- rese§§ipggg iQ §§ﬁg%arry the sanme or essentially the sane tone

and sound i nf or mat i onFiga.betArsbll, avkattome tabdeeci Showingt &the Phonetic
rephesent at i pps é&§n5§§d tEngﬁagégh'¥e§£3%§ﬁﬁ§£§ohhato@' sthpgt, § out £

related, letters be used sent avi ng theé same soun
d|fferent tones tone—syllables of the Chinese language.

U ' '~ Figs. S5A, SB and S5C are tables illustrating the
'~ manner in which the sound syllables "i", "u" and "un,
respectively, can each be written in twelve different
15 ways using the Phonetic Chinese Alphabet, " _
Fig. 6 is a table illustrating the possible forms
that a Phonetic Chinese Word can take in accordance with
the Phonetic Chinese Language in the present invention,
Figs. 7A-7D are: flow diagrams iilustrating
20 sepatation logic used in the present invention, -
Fig. 8 is a sample of an alphagrammlc 11st1ng which
can be produced by the present invention,
Figs. 9A-9B are charts lllustratlng how semantic _
i ' classifiers can be used in the present invention to
| 25 distinguish between homotones,
Fig. 10 is a schematic diagram of a keyboard lavout,
'Fiq..ll is a chart which presents an example of how
the Phonetic Chinese Language resolves homotones,

30
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Al so, as shown in Fig. 13, the PCA can.be 20 encoded as a set of digital
codes having only 7 signif- icant bits, which substantially sinplifies

har dwar e and software requirenents over prior art systens. As shown in Firg.
2, applicant's Phonetic Chinese Al phabet includes 25 consonants and 60
vowel - 25 tones (a vowel tone is a.l ggter indicating both a vowel sound and
the specific tone with which the vowel is pronounced) for a total of 85
lqtters. Each letter is assigned a sequential nunber which can readily be
used for data processing purposes. In the chart of Fig. 2, 30 the Pinyin
sound equivalent to the PCA letter, if such equivalent exists, is indicated
bel ow the PCA | ett igdi ri2x anésleBt aaévﬁitswdaﬂ.higrm§hm$meen char acters

oronouncegeid, W ERRRIRR s fe, e RGeS

pronounck@L tlextvén, aﬁphagmammuuyondenmu s made clearly in the PCL to

i ncrease its read- I|t I n [ e tone in-
formation, the Plny?ﬁhequpba F%%&vowe Ongér59§ ?% set forth
onlysbelaqntﬁagv&hslPﬁﬂe§ﬂ: ;ﬁQﬁmﬂounced with the first tone (see

Fig. 1). The sane sound, but different tone, is utilized for each of the
rel ated voweltones in the colums of Fig. 2. Thus, ‘each of the vowel tones
23-26 have the sound "a"-— Here- 10- inafter, the letters of -the Phonetic

Chi nesle ALphphahg\ulild d)ﬁﬁes‘gm@ age nt gr changeabl y by their Pinyin \J
TRl ves. Tho chiTREPFEReRlaRbEnronots) Bl W £700EL L0, 1 10

vowglyp sobased iﬂphabeGOmhichﬂiSNiiinstNi£¢dsbzdwan ofoexawpleor r espondingg
to the sfgri;gQne, Soktithe B APhdbey FEPresentsseHRIinvessrectively..

tor's presently preferred embodiment, other letter rep- |
resentations which carry the same or essentially the
same tone and sound’information can be used. Whatever

15 - specific letter representations are used, it is highly
‘preferable that distinct, but related, letters be used -
to represent vovels having the same sound but different
tones. . | ‘ S

 Also, as shown in Fig. 13, the PCA can be

29 encoded as a set of digital codes having only 7 signif-
icant bits, which substantially simplifies hardware and
software requirements over prior art systems. ' Y

As shown in ?ig.'z,'abplicant s Phonetic

Chinese Alphabet includes 25 consonants and 60 vowel-

,5 tones (a voweltone is a letter indicating both a vowel
sound and the specific tone with which the vowel is
pronounced) for a total of 85 letters. Each letter is
assigned a sequential number which can readily be used
for data processing.purposes. In the chart of Fig. 2,

30 the Pinyin sound equivalent to the PCA letter, if such
equivalent exists, is indicated below the PCA letter.
Pinyin does not always distinguish between characters
pronounced with the sounds "u" and "8" by including the
umlaut, and this can lead to confusion as to how the
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Each Ilong consonant sound inherently has one of various. basic vowel sounds
built iknto it. Sonme Chi nese ideo- 20 grans correspond to a | ong consonant
sound; these nust have a tone-indicating character included in the corre-
sponding PCW This is achieved by adding one of the vowel tones 27-30 or
79-82, which in this situation only ade 18ne, but do not contribute a vowel
sound. The 25 short consonants, on the other hand, do not include a vowel
sound &nd nust be followed in a PCWby a vowel - tone indicating both the
vowel sound and the tone to be enployed. In addition to the 21 traditional
consonants 30 1-2 urt her inclgggs a zero consonantﬁi% and

1, the PCA
sem - consonantBaBacker Reto-he pranquntedy Howgver. BRisydifEingmol o)
isliia}lblent, ?nﬂi?ﬁ ﬂﬁefllaag_ &mdddlqr_im a:hif_lpjcntw i_:?_:isesééd pajesi E'é'amiadueﬂ35 |
sy es o 3.S iC (ds .Jn certain specifigd situations.de- .
- 16 - scribe$b¥F5W¥ | £INCe, PSRV 1€ %ﬁ%t&ﬁdﬁﬁ%h‘%‘éfﬂéﬁngﬂﬁﬁm‘&ﬁes
usingdtgg donformationi, thien®ipiyd riepuiseakerites ovo the BenLvowaimnmmﬁs 83,
84 an are O e Ciw L] (0] nant s
si nce they doag%t sler;i'cggggrﬁa;a é'\'rgtn% %@gﬂ%wpgﬁ?%'n%h%sgrgegz ded to
themin a POmoungedowitd she HdratitonmsBratBigs 184 aRbessamee
i dentical to Lagnaoundit @i FiFuerRldmiesi2 ut 138 4Bor 8Hch7oT0 L~ 10

spectively, so each of the latter, voyeltones naﬁ?geﬁggded to its respective
s

seém=consonanfeldtednvowaktones gt the calumns 3k gnPhuSant
Lesiir LY LamtteolCunenivanarms dpiemint i sctialnrourimret
wi tf anoder YBREEE Gr%’get hetienn BF nt%Mﬁt%m§P§P35$h8§PHéP&% on of
two separate wéll be referred to interchangeably by their Pinyin
equivalents, their assigned numbers, or by the actual
PCA letters themselves.
The Chinese language includes 21 consonant
15 Sounds and 15 vowel sounds. The 21 consonant sounds
are listed in two rows corresponding to the short con-
sonant sounds and long consonant sounds, respectively.
Each long consonant sound inherently has one of various
~basic vowel sounds built into it. Some Chinese ideo-
20 grams correspond to a long consonant sound; these must
have a tone-indicating character included in the corre-
Py sponding PCW. This is achieved by adding one of the.
N voweltones 27-30 or 79-82, which in this situation only
' add tone, but do not contribute a vowel sound. The
25 short consonants, on the other hand, 4o not include a
vovel sound and_muét be followed in a PCW by a vowel-
tone indicating both the vowe; sound and the tone to be
‘employed. g - |
In addition to the 21 traditional consonants
30 1721, the_?CA further includes a zero consonant 22 and
semi-consonants 83-85. The zero consonant 22 (indicat-
ed by the symbol 0) is silent, and is used as a sylla-
ble delimiter to separate individual syllables of poly-
syllabic words in certain specified situvations de-
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"iﬁ, "u" and "u" (83-85 versus 27-30, 39-42 and 47-50) provides an

I nportant foundation fromwhich the separa- tion logic is eventually nade
possi bl e. 20 The Chi nese | anguage includes 15 vowel sounds, eagh
of which can carry any one of the four tones illustrated in Fig. 1, with
the result that there are 60 distimctlé/onel tones in the Chinese | anguage

In the PCL, each of the vowels is broken up into.a famly 25 of four -
rel@ted vowel t ones, each havi ng the sane sound but a different tone. By way
of exanple, the voweltones 23-26 all have the sane sound "a" but carry the

first through fqurth tones (corresponding to the tones 1-4 of Fig. 1) 30 as
i ndi cat ed.scgéa?%l delov.i It idAlspcusedi t9 distingudshe betweemar acter

but is di hombtenescusiing the dowinanerredti prefak hhnai%@iﬁf},e%)mev‘here' :
within thﬁ gase characggy to identify the segond, ?hird and fourth toneé?/
Wth part PEdP¥* reference to the famly of vow 35 -17- eltones 23-26,

for exanple, a |ine Theasemi-consbnants §Hm8A nd Gserehpracter to

i dent i d ke top of the b har act
Lo T aént i PSPRSEARE I woudd Wouda SBHE aLE 3 e ABnBnantS or  of “or ( he
way down Siocer theydomathdneorpenate anyetone.i dRathier,! fe faneth tone.
Simiar dndseNbe Waed ¥ (REF {'aPER. O thBCsbRRL 8F Une'Ovel tones as

shown. The vaowel tones 27-30 serve two_purposes. I0 ey follow the |
short con§8mdmconsoRants 83y A4 A B8 are identisrddschdhe sound and twie

[ nform- souRdsVem thewdwdltunédc21.030, C9saRaNBRA 7-805, ¥Rl - consonant
O I BBy ep A S b8! L 8P s bohbs b B 1 U
i nherent| pdded to its respective semi-consonant to contribute a
tone thereto. This adds significant flexibility to the
PCL, enabling resolution between a higher number of |
. homotones. More importantly, the combination of one of
15 83, 84 or 85 with another vowel forms the 18 Pinyin
compound vowels. The inclusion of two separate sets of
"i", "u® and "G" (83-85 versus 27-30, 39-42 and 47-50).
provides an important foundation from which the separa-
tion logic is eventually made possible.
20 . The Chinese language includes 15 vowel
sounds, each of which can carry any one of the four )
tones illustrated in Fig. 1, with the result that there y“_
are 60 distinct voweltones in the Chinese language. 1In | ~/
the PCL, each of the vowels is broken up into a family
25 ©of four related voweltones, each having the same sound
but a different tone. : D
'By way of example, the voweltones 23-26 all
have the same sound "a" but carry the.first through -
fourth tones (corresponding to the tones 1-4 of Fig. 1)
30 @as indicated. Each letter of a voweltone family has
the same basé character but is distinguished with the
use of an additional line added somewhere within the
base character to identify the second, third and fourth
tones., With particular reference to the family of vow-
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contained in the |l ong consonant or sem-consonant it- self. The vowel t ones
35-38 al.so serve a dual pur- pose. Wen they follow the short consonants
1-4 or the 20 sem -consonants .83-85, they are pronounced "o". \Wen they
follow the remaining letters, they are pronounced "e". This dual use is
made possible by the fact that there are- ¥ t-one-syll ables in the Chinese
Ianguage mhere the sound "e" follows the sounds "b", "p", "ni, 25 "f"

'y', "w'" and "Yu" and there are no tone-syllables in the Chinesé Ianguage
wher,ei n the sound wow fol | ows the remai ni ng consonant sounds. This

efficient use of the voweltones 35-38 reduces_by four the total nunber of -
letters requi r 8dtoRes 23@6, fpr example, aTﬁé“@oﬁél pered te ¢he Hote

:Ere prpOSGStoﬁ\th@ng\tQ'{ehtﬂm dt@a\teéé@eeswr Edéht%%?ntﬁbog?c@ndf qtldlraw ing
e 0O consona ,. (S ou ‘e enever oll ow a
short consonanf®, %ﬁ%ﬁ H@dﬂ@%d °P °f gﬁ%n??ﬁF Fﬁ QQ?Q o¥ 1 ong
cogsonant orf3ﬁdenﬁiﬂy(ﬁhetthimthonesoaaﬂta ltheyibaaddad.smmutzunthO-
vide tone info n ong
consonant é] %yt%%sona agg dggg gﬁgogf ﬁ?gc%a séi}eaallnguage
is de- 5 finedckerats ngienttfe ouethhtoneeansmiéaa'nm@tam-the

fol I owi ng formg;d aﬂéet ire a%éaf@rvea&ﬂeéf' Ehg gimh?@QSB%a%weiﬁ

seni - consonant aving a vowel sound but carrying no tone) and V
i s a\wowel t one &8 ShaMher having a vowel sound and a tone). Utilizing 10

the letters |Ilustrated |qh5|goﬁélﬁduggmzmuga(géivémgwblﬁﬁ%pbgésgan .
Pgﬁgngg all of {ﬁibton e 8 nE n n gs %g ronounce every
Y11 e Qv the; ZROTEFP 5? Fﬂ Chi RFYe. The
manner in mhuchduncudI%i%enudnﬁucbudeobbthedoundpand tBneﬂﬁnfddma4equured
Information is f&n’“”ﬁﬁéﬁ'éﬂbyefgiiow the long consonants, or the
semi-consonant 83, they act as silent vowels and carry
tone only. In Fig. 2 this is indicated by a dash. In
15 the latter case, a default vowel sound is inherently
contained in the long consonant or semi~consonant it-
self. ' '
~ The voweltones 35-38 also serve a dual pﬁr-
pose., When they follow the short consonants 1-4 or the
20 Semi-consonants 83-85, they are pronounced "o". When
' they follow the remaining letters, they are pronounced
i "e". This dual use is made possible by the fact that
there are no tone-syllables in the Chinese language
vhere the sound "e" follows the sounds "b", "p", "m",
25 "f", "y", "w" and "Yu" and there are no tone-syllables
' 'in the Chinese language wherein the sound "o" follows
the remaining consonant sounds. This efficient use of
the voweltones 35-38 reduces by four the total number -
- of letters required in the PCA. : -
30 . The voweltones 79-82 serve three. purposes.
Wwhenever these voweltones are written alone or follow-
ing the zero consonant 22, they are pronounced-"er”.
Whenever théy follow a short consonant, they are pro-
nounced "i", Whenever they follow:a long consonant or
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fn Figs. 4A-4J, which is a tone table.showing the PCL representation of all
the tone-syllables that occur in the Chinese |language. In this table, the
consonants of the PCA are listed vertically and the vowel tones hori- 20 -
zontally. The Pinyin sound equival ent of each PCA let- ter, as well as the
nunber assigned to the PCA |etter = 18 i=ndi cated adj acent the PCA letter.
Figs. 4A-4D illustrate all of the tone-syl- |lables taking the formCv, SV
ad V. Figs. 4E-4J il- 25 |lustrate all of-the tone-syllables t aki ng t he
form CSV. A heavy horizontal line is drawn between consonants 11 and 12 to

separate the short c%mgonants fromthe Iong consonants, since the
vowel t onBBY 20f38hg, gemd ~gongananthouthen FYPeH@nFPV“@eMPf@‘Dn whet her

they folyogeSBoResiForaiatiety aWTyO0ERe V6@eloB0uAY bS.qul g 0 F g. j4A

heavy lin befween the zero

Eé ars S 1hetween t he consonants 4 -an
~ consonanY19A8 PHctagnilong, canippan %3°ﬂnﬁ§P1Tﬁ€n§BPEHﬁ FGF t ones '
35-38, to in- dicatBa¢haldebgrdnf bér ¢hie smirntsassarmmgéoishde»‘omel - tones -

of 1 8pr cEEed BY B Bng ik SUHR-AVE e WHich, can, Eakel dRuiond ° 2170 C ©
wr| t- t eafi hheofolﬂbminmdomsuﬁvw €8¢, BY andi ¥, i vheredm ith ils gs. 4A-4J
and is dgs Bhgﬁﬁa gt %elx]sb‘ﬂ ‘E’ém &s&?&ﬂ@sfabﬁ%%ﬁehfﬁﬂﬁﬁg‘)q ates.only

1, 292 of t ese tone- he tone- syl not used in,
the Chi neewelasguage balrteqaa:crmgam rtone) and. ¥)isyar meveldonee of a v/

bl ﬁnkblspeca Qéteeéaﬁbm\‘l@ s vidwe PEoerd aﬂarese*aheall 394 Aiomp- 10
syl | abl e

210160unEh8y eAERES JHIORETBRGEAR BfGuade. EhLPRORRELGChINaRS of Proyin
i s shownalphabet &anTbeavrideeashti oﬁstihetsoundf ahdetBhendnforfa~ nese :
Language, §glPRLGHitea 'ty ‘Protidundé &Féey’ fofi€l8y11able (and
therefore every ideogram) of the Chinese language. The
manner in vhich these letters may be combined to pro-
15 duce the required information is illustrated in detail
in Figs. 4A-4J, which is a tone table showing the PCL
representation of all the tone-syllables that occur in
the Chinese language. 1In this table, the consonants of
the PCA are listed vertically and the voweltones hori-
20 2zontally. The Pinyin sound equivalent of each PCA let-
ter, as well as the number assigned to the PCA letter, :
is indicated adjacent the PCA letter. <
Figs. 4A-4D illustrate all of the tone-syl- '
lables taking the form Cv, SV and V. Figs. 4BE-4J il-
25 lustrate all of the tone-syllables taking the form CSV.
A heavy horizontal line is drawn between consonants 11
and 12 to separate the short consonants from the long .
consonants, since the voweltones 27-30 and 79-82 are
pronounced differently ‘depending on whether they follow
30 @ short or long consonant (see above). Similarly, in
Fig. 4A heavy lines are drawn between the consonants 4
and 5 and between the zero consonant and the semi-con-
sonant 83 under the column for voweltones 35-38, to in-
dicate that the dxfferent sounds assigned to the vowel-
35 tones 35-38 depend on whzch consonant they follow.




15 ent {by conparlng the tone and sound tables of Figs. 3 and 4A-4J. This
addi ti anal resolution of the PCL is achieved utilizing fewer letters per
syl l.abl e than the Pinyin system thereby increasing the readability of the
Phoneti c Chi nese Language while providing nore 20 isnformation than.is"
possi bl e using Pinyin. Enploying the Phoggtlc Chi nese Al phabet, it is
possi ble to phonetically and tonally provifrde all of the information.
reqU|reg to pronounce a tone-syll able taking any of the possible fornms CV,
CSV, SVand V. 25 However, the sound and tone informati.on required to
pr.onounce an |deogran1does not in itself provide suffi- cient information

to distinguish between hpn@tppgsSisFepphbie b@amresfeﬂquﬁs? gthe PCL

adds an addi - al cl assifyi haracter to thée . to e to,30
di stN-rigui sh bét'\lﬂ/gg teBerSYIdab bips, péﬁ’?f:uﬁ%ﬁ‘e'cﬁ&;ieglﬁﬁr Cadibe Myitme
tone-syl | abl etea dat morienathati i way ausing nedé - POAL s'_!'h‘iemzsr showh

semantic clas Qer..s t systemis used
to di stingui s gtlﬂééﬁi?hf?a %ige ’Tﬁ)ge%%ﬁﬁﬁqypgﬁgﬁffl ﬁ&%t Bﬁgs (based
on act ual Sreqhenepeoﬂangu;gefxncqgnnratnseQWIYabtaszlofatheséamoaemth

this system yE'iQ 1§s“e“1‘iz Lol Co%ﬁﬁiégeﬁ%ﬂi??e nH'P.' ﬁ#@g] qgogr am

can be witten rlnary one- e (TS
alone (if it n:bensmms@smmem@e ri-n%m%tﬁ@ohbtﬁhgs) 4iArr4eT ®condary

f orkyconsi sti RfieCbriesencend s Iﬂtg,ﬂ‘ \@ﬁé’bé t&r vgvggshepeat ed (TS + V), and
in 10 a tertiary form cQn e tone- syIIab d by the

| St f Ql we
zer o, consonant (TS + z).Wh i% ﬁgnBFé cﬂPl Pfessaéo %ﬁéé) Wneary
for for1o/vrl kyldablest ofcthe ICiiirese ﬁn?uag?éﬁ stanaefd] Pinyin can
ewé
un

(primary), [er%hy re%&%%%%&agﬁhiﬂfﬁ sJ syllablestgftiﬁ yéhznese
language. The full sound table of Pinyxn is shown in
Fig. 3. The increased resolution of the Phonetic Chi-
nese Language compared to Pinyin will be readily appar-

15 ent by comparing the tone and sound tables of Figs. 3
and 4A-4J. This additional resolution of the PCL is
achieved utilizing fewer letters per syllable than the

Pinyin system, thereby increasing the readability of
the Phonetic Chinese Language while prdviding more

20 information than is possible using Pinyin.

_ Employing the Phonetic Chinese Alphabet, it

&JJ' is possible to phonetically and tonally provide all of
the information required to pronounce a tone-syllable
taking any of the possible forms CV, CSV, SV and V.

25 Howvever, the sound and tone information required to
pronounce an idéogram does not in itself provide suffi-
cient information to distinguish between homotones.
For this reason, if necessary, the PCL adds an addz-”
tional classifying character to the tone-syllable to

30 distinguish between homotones. The particular charac-
ter added to the"tone-syllable is determined either by
a dominant-root system or by a semantic classifier
system. -
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15! Utilizing this sinple system each tone-syllable has achi eved three
addi tional degrees of resolution, and each sound syllable has attained 12
(4 X 3) additional degrees of resolution. The conmbi ned set of tone-sylla--,
bles witten in the primary, secondary or tertiary form20 is sufficient
to represent approximtely 97 percEn? off the Chinese |anguage in terns of
freguency of occur- rence. Thus, the PCA can be utilized to uniquely iden-
tify 97 percent of the ideogranms occurring in the Chi- nese | anguage based
on frequency of occurrence follow 25 ing the sinple domi nant-root rules
alone. Since it is ti dig i |, t,0. menorize the three
nost frequent hono- . et%&’lﬁ#argg #{% §§§§F B%eg&t%ﬁ stoprow des a very _
pract i caldisbinguishchetveen the rum'q@mst ecﬂmonbySOccuhexﬁlgonet iC Ul
Chlnese o] b e 0 menber.
uhi o’ horiabh8kp (BaRUP R Ackud) F¥equihiy 1Y EEdqH) FobedcHT !
occur- réﬁ%@e’sfli§bAES|nﬁﬂeﬂﬁﬂ?r Rﬂ@tﬂ&ﬂ@tthh%r%??tgmesg Phe-appropriate
PCW f rmneéfermahagecwb&asaqaum ng uédfeaag%abo non the
di spl dy screen,and change tgﬁ@gptr 9&#&% ﬁ%a ed .1 déogram does not
cor r esporiet ¥riktenedn, 8 pr ¥ °’ﬂm9 tirg of the Pﬁ€se | anguage
‘ém' ;:h 5 ag DN&EIEOKTSWGNIW iyfy :;3: ri@cz&stt ﬁcﬁss?yetbaaasag@;-?siiﬁe are
~dis |ngU|s m_0 [ ifre e

letters ofY f‘ﬁg g@@?&ﬁ 2 &3&16%1 @@% €°€+a§§ ﬂﬁilpgp? séﬁ'ﬁ ng a
speci fi c tenegsy}lebleeaniithy its groweisatngeatﬁm(’as ns, V)traead) inl0 to
provide %! pakEahrb dothl Ic¥hslst¥HE D m%éssggf{aws £o]li s i

ors

di stidfct Trom.t use as | ndica- sound oné information.) The
one excepl@ﬁﬁdlbyvﬁhélﬁsﬁﬁ ronsqgnant | (TSiseZbnl yFor esampley a spe-

primary, secondary and tertiary forms for writing the

tone-syllable ___§bg=_;_are: A (primary),
SAA. (secondary) and SAT (tertiary).

15 Utilizing this simple system, each tone-syllable has
achieved three addztional.degrees of resolution, and
each sound syllable has attained 12 (4 X 3) additional
degrees of resolution. The combined Set of tdne-sylla-
bles written in the prima:y, secondary or tertiary form

20 _is sufficient to reprgsent approximately_97 percent of
the Chinese language in terms of frequency of occur-
rence. Thus, the PCA can be utilized to uniquely iden-
tify 97 percént of the idéograms occurring in the Chi-
nese langgagé based on frequency of occurrence follow-

o5 ing the simple dominant-root rules alone.

Since it is relat1ve1y easy for an
individual to memorize the three most frequent ‘homo-
tones for each tone-syllable, this provides a very
practical input system. Even if the person entering

30 the Phonetic Chinese Words (into a keyboard or other .
input device) does not remember which homotone is the
first, sgcond or third most frequent in terms of occur-
rence, it is a simple and quick task to merely guess
the appropriate PCW form, observe the corresponding
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ci fic ildeographi c Chinese character called the "retro- .15 flex ideogrant
as further discussed bel ow. Wen used as a semantic classifier, a PCA
letter is attached at the end of a tone syllable, where it conveys neani ng
to the reader, but not sound or tone. By way of exanple, the letters 72,
84, 68 20 and 3 are i-dentical or substantpplly identical to the traditional
| deographic radicals for: insects, worns (72); nountains (84); earth, dirt
(68) and trees, wood (3), respectively. These letters are used as senmantic
cl assifi‘ers having these neanings. In the top row of 25 Fig. 9A, these
letters are added to the tone-syllable to formfour different PCW. The
associ - ated dﬂeegeamdsbgwarmn(mecldxismmypmaemm achangeythke same

radi cal s) are AL Fi [ Ng f how
30 Semantic cléaxgg |ers cana SB%?Edt i%&o&%l ngul s Eﬁt’/\e‘l:eél L%g{’gﬁesg
figure is a ditheodesjredsidegoasmmeC\ in al phagrammic order from|eft to
right, along wth the'r‘ﬁﬁéfﬁﬁﬁﬁ@%ﬂﬂs'éfoﬂﬁﬁnéh1§§§ﬁ ﬂ@ﬁgﬁéﬁB'ﬂK%EKm'

rates the radical for - ter

(3), which5is 3¢GPVRE fﬁsrsge rsmana&nauﬁ RﬁﬁngQHQ£L§h¥m@§et%éngﬁése
entries in theuﬁl éecdril aistingivighed aryeﬂwwmraa%mm of Semyngiwoul d

1ot be 11 DU STRES S mach, 51 eAER o U REACKaR b
syl kapl e can dusedngsi ahskemantdc &adssnﬁxsmﬁerxpsenezmgna spedific
come, 1 onb- syl | SBFEI0RY, BEIRESNINY (B, yiiHdite, HodREALART P RLeRD PO,
fal Nt 010wo toaprovidelp tlm&b@wammpwmm lnmosnny ¥8vel is
LUt or "udesdpddl2) (ITRASE ils0stinct from their use as indica-
tors of sound and tone information.) The one exception
is vowveltone 79, which is used only to identify a spe-
cific ideographic Chinese character called the "retro-
15 flex ideogram"™ as further discussed below. When used
as a semantic classifier, a PCA letter is attached at
the end of a tone syllable, where it conveys mean1ng to
the reader, but not sound or tone.
By way of example, the letters 72 84, 68
20 and 3 are identical or substantially identical to the -
traditional ideographic radicals for: insects, worms
W (72); mountains (84); earth, dirt (68) and trees, wood
(3), respectively. These letters are used as semantic
classifiers having these meanings. In the top row of
25 Fig. 9, these letters are added to the tone-syllable
» YK " ¢o form four different PCWs. The associ-
ated Chinese ideograms (which incorporate substantially
the same radicals) are shown below the PCWs. -
Fig. 9B is another illustration of how
‘30 semantic classifiers can be used to distinguish between
homotones, This figure is a dictionary listing of PCWs
in alphagrammic order from left to right, along with
their corresponding ideograms. Each idedgram incorpo-
rates the radical for "wood", and each PCW has charac-
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| dbl es ending with the vowel "i". By utilizing the unique characteristics
of the Phonetic Chinese Al pha- 15 bet, the Phonetic Chi nese Language i-s
capabl e of re- solving 170 honot ones (equi val ent of 680 hononyns) for all,
tone-syllables ending in the vowel "i" and 255 honotones (equival ent of -
1 020 honmonyns) for those tone-syl ali2es- wherein the only vowel sound is
"i", "u" 20 or "u". This is achieved in the follow ng manner. As shown in -
Flg. 2, the sound "i" can be witten ut|I|2|ng ei ther the sem -consonant 83
or the vowel tones 27-30. Sinmilarly, the sound "u" can be witten utilizing

t he 'sem -consonant ‘84 or the vowel - 25 tones 39- 42 Fi nal | t he sound "u"
can be mmtﬂfeﬁ3db|Nhéﬂhgiﬁuﬁ%ﬂ#ﬂatdﬁﬁéhﬁhQ:8§toit§henﬂ@we&F6ﬁ93 47- 50.

Wi | e thef%?%e&"o'%h@ia% %&5 éwePPési 14! tHE @akREA. blilryabove-mentiq O%t

vowel t ones c used ndi cate tpne follQw t he sem -cons
hav- 30 F‘ﬁg ?aﬁé‘% wtones i Wﬂﬁ?éﬁy"%hg%‘& Peinde 79-82, - as
nentloneddahgunguxyhdhigﬁed to |nd|cate t one when they foll ow the

sem - consonants 83- bis e W gach, 0
t one- §yllables i aniIéﬁanEag %ﬁﬁhﬂ§ éhfq :ﬁﬂﬁ é&gxﬁhnt §°°Qmays as
shown in qu&emshnﬁbthe1sénaﬂtietclassbfxencsystemheeachg;nngr t he

> gm o %%T']ltaﬂﬁ ! &%ﬁ&%ﬁf’% SB&E@eéﬁf BB”ﬁB!nSEoﬁ%%ng{é%}’W | tone

e sane soun i Idé tone nthe 5
second rowest ftiay340 haomonyms) con%h ﬂtthssuséd“\PGepltbﬂfU§

informati g I I 82 - a@i .
i nformation. \mﬂn f’?’hxfa:%sl%r dﬁﬁ)?/v %?‘@iﬁbi@s séﬁlé 'ES?L@ Eg’?ﬁ?ﬁﬁfﬁ%ne tov

t of) |
provilge bore fhan QRREODESe na'?bﬁﬁe ?ﬂPS'ﬁ\é\ﬁ Gg 1es fall ntde 10 PcA
i ncreases tiwee dllaBgdyd i tmpndthbeereenéusymmamwr whleridin R@e toa

substanti%Inloll'eq’ro%eelcoirg)a;f‘pl'tpuprggr,ﬂ,' and (2) those tone-syl-'
lables ending with the vowel "i", By utilizing the
unique characteristics of the Phonetic Chinese Alpha-
15 bet, the Phonetic Chinese ‘Language is capable of re-
solving 170 homotones (equxvalent of 680 homonyms) for
all tone-syllables ending in the vowel "i" and 255
homotones (equivalent of 1,020 homonyms) for those
tone-syllables wherein the only vowel sound is "i", "u"
20 ©OF "". This is achieved in the following manner. '
As shown in Pig. 2, the sound "i" can be
written utilizing either the sepifconsonant 83 or the W
voveltones 27-30. Similarly, the sound "u" can be
written utilizing the semi-consonant 84 or the vowel-
25 tones 39-42, Finally, the sound "8" can be written |
utilizing the semi-consonant 85 or the voweltones 47-
50. While the semi-consonants 83-85 do not include a
tone, the aboveﬁmentionéd voweltbnes can be used to
indicate tone whenh they follow the semi-consonant hav-
30 ing the same sound information. :Also, the voweltones
79-82, as mentioned above, can be used to indicate tone
when they follow the semi-consonants 83-85.
This makes it possible to write each of the
tone-syllables "i®, "u" and "#" in twelve different
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art éysﬁens. The resolution of the PCL for tone-syllables- ending in the

sound "i-" is also significantly greater 15 than the resolution of prior
art systenms. This results fron1the fact that the voweltones 27-30 and
79-82 can all be pronounced "i" depending on the particul ar consonants

t hey follow Wen the. vowel tones 79-82 folggw a short consonant, they are
pronouncegd "i". In 20 fact, theLe are no tone-syllables in the Chlnese

| an- guage in which the sound ‘follows the consonants "f", "g", k", "h"

or "r". Thus, the vomeltones 79 82 are never used foll ow ng the consonants

4, 9, 10 11 or | e a of :
gui shi ng hom)to']éé’ enever ?’Eb*{%gwe ongg 79&§2k?’q I?olvf‘/%z} ?‘lo% Jc%né%%%nt
12-21 or a seniefdhesafigeres, (thenseningppsonanta isowsied amprorideint o
i t_by-fie- faul @ouﬁd‘%w}miﬁéﬁ &l m&e{réww:t%ecwﬁtﬂ%ﬁgg%@%

i cate e, Qetl oSS avhn Tose) Sadrrma Aot e Choy >
follow a I ogg mr&owtds@yﬁ'mz 51$ shéesémiowhsmw 1@{1{%@%6’%6' '
sound but| ) S A 180 ReeL eI Yh 1B St 3o el P,
t he Phonetic Cfamsuséﬁnhowxﬁastohe maﬁehmbltupmf in tthey Wﬁmmones
o e vond . 8, gpd yabeL bR 16 838 HIbGE N Brdlag i "
tone-syl | abl e md;mqmdtmnm@f@métxon. 2Thiist mndiguer @ﬂhtmmf tthe PCL
11 shete th crm Pﬂ“*"%‘fﬁw B P e It ot By L 0o
nurmber of honnt PCL to a substantial egree compared to pr1or
art systems
- The resolution of the PCL for tone-syllables
ending in the sound "i" is also significantly greater
15 than the resolution of prior art systems. This results
from the fact that the voweltones 27-30 and 79-82 can
all be pronounced "i" depending upon the particular
consonants they follow. When the voweltones 79-82
follow a short consonant, they are pronounced "i". In
20 fact, there are no ‘tone-syllables in the Chinese lan-
guage in vhich the sound "i" follows the consonants
"f", "g®, "k", "h" or "r". Thus, the voweltones 79-82
are never used following the consonants 4, 9, 10, 11 or
18, so these combinations are available for distin-
25 guishing homotones. Whenever the voweltones 79-82
follow a long consqnant 12-21 or a semi-consonant 83-85
(each of which has a vowel sound built into it by de-
fault), they act as silent vowels which carry no sound
but indicate the tone of the tone-syllable. The vowel-
30 tones 27-30 are also pronounced "i" whenever they fol-
low a short consonant. Whenever they follow a long
consonant, they act as sileht,vowels-which carry no
vowvel sound but indicate the tone of the tone-syllable.
As a result of the foregoing characteristics of the
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aﬁd hononyns, in this case "sha", with.24 hononyns, and "shi", having 86
honmonyns. Each row shows all the honotones of a given tone-syllable. Ffor
exanple, the first row (marked "14" 15°on the right) shows the 14 honot ones
of the tone-sylla- ble "sha" pronounced with the first tone. Below each
PCWis the corresponding ideogram- @3¢ $irst three PCW are the primary,
secondary, and tertiary PCW according to the dom nant-root system 1In the
remain- 20 ing 11 PCW, the third PCL is a semantic classifier. Referring
now to the bottomsection of Fig. 11 (narked "40" on the right) there are .
seen the 40 honotones of the_tone-syllable "shi" pronounced with the fourth
tone. |nwaweltonas 27+30vandczd-88¢ tbecPhepetiic' Chinese damt ed by

vowel t on t4¥e h t heqgv resent ed; b '
vowel ton?‘% I':§Hk epargﬁaﬁf\{fe? Bg‘)&%ﬂng 190 %ﬁotc?eaﬁé Se'{‘?'gsent ati y
of the Ciing:dd theseen aslfhre§5aVbPFS&9e§helba§@ FangREL kAt t he sound

and tone hyg f&ﬂ@é Witk eonér 8¢ tRePbevelLteAkky 27230t 0mald yaxpréadfwunce -
Chi nese tqne e .and efficient

et haal f dianad %m%mgnbEPaBEﬁSﬁoﬁa{\angxﬁa%esenqast W R bas &
for sepanmwelktong®!Y3y82abwitht theg resoltt ahamdrtwezlum:. agarponent s, 5

ol ysyl | SR [GFEF DTl en BEHVRRR°HHO, bBRPAS, SERd . ¢ o e e

Language tifig lsoyndsent invention clearly pos- sesses the first two
ZEH: gﬂt 25 As Wil pagw 49 iowe) twi?ré'iﬁﬁbléé &t SRoWOEfespeE the t__hi'“i;
10 resolves ideograms having a large number of homotones
and homonyms, in this case "sha", with 24 homonyms, and
*shi”, having 86 homonyms.
Each row shows all the hometones of a given
_ tone-syllable. For example, the first row (marked "14"
15 on the right) shovs the 14 homotones of the tone-sylla-
ble "sha" pronounced with the first tone. Below each
PCW is the corresponding ideogram. The first three
PCWs are the primary, secondary, and tertiary PCWs
according to the dominant-root system. 1In the remain-
2o ing 11 PCWs, the third PCL is a semantic classifier.
Referring now to the bottom section of Fig.
11 (marked "40" on the right) there are seen the 40 o/
homotones of the tone-syllable "shi" pronounced with
"the fourth tone. 1In the first 33 homotones, the vowel
25 "i" is represented by voweltone 30. In the last seven
homotones, the vowel *i® is represented by voweltone
‘82, o

B. Separation Logic
30 An ideal representation of the Chinese

language has three ‘attributes:

1. It provides all the sound and tone
information required to phonetically and tonally pro-
nounce Chinese tone-syllables; o
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All 'Pho‘net I c Chinese Wirds forned utilizing.the Phonetic Chinese Al phabet,
take one of the following two fornms: PCW= TS + G Eq. (1) 15

PCW:- TS _ Eq. (2) wherein TS is a tone-syllable (taking one of
the four forms Cv, CSV, SVor V) and Gis a single character of the PCA
which is added to the tone-syllable to dt A9 = gui sh bet ween honot ones.
This addj-tional letter is 20 selected using either the dom nant-root
princi pl'e-or the semantic classifier principle as described above. This

| etter, whether selected using the dom nant-root or the semantic classifier

principle, will be referrgd tg.a ' S NtEgs Gk ifier G 25
Thus, the relationship of EE.qug.tt‘.’i ?W%a%ﬁg%ngﬁ ‘Leigi"é%géi nor e
general |y as Pogthod for gistingwishinyg hetween Homotengsiecrand zed

tone~<yl | abl e nodi fi er whigch kg ﬁmﬂ%s%% i%f@_ﬁ@ﬁt@eéﬂgaggagggl i zed

semantic 30 classifier Gand th [ R e om §sion of any
letter). The gPMYAYLAAPLIGRLEIRG BREONBEST ABAINIcHAL companentSor esent

ei ther the sbseach Of WHidH CoFesPon@sctononeoidedyram,! kA tditers of the

never used as TeRGREAE & APelery118Bie 336 IbaTsec,  bed above, the

tone-syl | abl e. can take angso8esewided rim datail\ebdike anthd. Phohetdener - :

& &V oo R R A Le RS PERABRY  IBTeRs 1PN et s ol

assune any one sessese therfirst stvocattoibutesewnasnwiild now Weerdest rung

B?g?}%g[u s%agl fes(ér r orf%'n?gn%jf%ée'ﬁ’fég\%ﬁggtéﬁrregegn af%ﬁﬁ%&%ﬁgl'wi sregar d-

_ All Phonetic Chinese Words formed utilizing :
the Phonetic Chinese Alphabet take one of the following
two forms: _ -

. _ . PCW =TS + G Eq. (1)

15 . PCW=TS Eq. (2)
vherein TS is a tone-syllable (taking one of the four
forms CV, CSV, SV or V) and G is a singie character of
the PCA vhich is added to the tone-syllable to distin-
guish between homotones. This additional letter is

20 selected using either the dominant-root principle or
the semantic classifier principle as described above.
This letter, whether selected using the dominant-root
or the semantic classifier principle, will be referred
to as the generalized semantic classifier G.

25 - Thus, the relationship of Equations (1) and
(2) can be expressed more generally as : E
PCW = TS + Q . Eq. (3)

wherein Q is a generalized tone-syllable modifier which
is defined to include both the generalized semantic

30 classifier G and the null set ¢ (i.e., the omission of
any letter). The generalized tone-syllable modifier Q
can therefore représent either the absence of a letter
or the presence of any of the letters of the PCA (ex-
cept the voweltone 79 which, as discussed more fully

35 Dbelow, is never used as a semantic classifier).



1(5 ing the asterisks for the present) -can, however, be confused with the"
first and second colums if the PCW of the third and fourth colums f.orm
part of a PPCWwherein the i medi ately preceding PCWends in a conso- nant.
More particularly, if a PCWof the third colum 15 follows a PCWtaking
the form CVC or CSVC, the PCW of the26 h+rd-colum can be confused with a

PCW of the second colum. Similarly, if a PCWof the fourth col- um
follows a PCWtaking the form CVC or CSVC, it can be confused with the PCW
of the first colum. 20 To avoid this possibility, the zero
consonant 22 is to he added hy the witer of PCL text to the beginning of
the POW of col-urms&$ SeScrihed,above, cthe ctonacsyliablei @ams part of a

PPCW and gdlee i fh pb6erYE6FRAS§ t. f on CSVC. Thi s
25 is indigC ﬁ? 2 gia%gncee CVQHESW eﬁ‘g?ﬁ%ron@%&acﬁ PCWin t¥e

third and®¥ ﬁ§ PaYs ARAUNLARY ORPOL it s
possi bl e the cfaae efarmsnﬂLeCQOZpuveroprsgr(@n 1B &P i agpe guousl y di vi de

ng
a PP t dthen 30 |dent|f t he
spec%N %dneés%ﬂ%yﬁg ?#2: %@ﬁgﬁ ?ﬁgst §od, AF IR AR ¥Anot her =
speci al tﬂmmwgmtyﬁmtwcttﬁomsb;hom dat Wig.of6d he ret rofl ex i deogram
The retroflex i deogiaan dtur h r Qfl v s 35 -
27 - the soI e Chl nese |deggra§e\ﬁiﬁ%é’g‘i ?ﬁéé fﬂgﬁéogﬁd‘%’ﬁ? g\éﬁ'gto I deogram
to nake t4NO HQbmR aret kotaddyddistinguighable tfwomnl y cases

wher e t%wrﬁmeﬂ ve-rheleesmasaﬁan‘ebﬁﬁth%m&mr& Sﬁﬂﬁ,gé' tqabl e (end- 5
etrofl ex_ i.deo amvm a ys appear af{y/

![Rg ﬁd gf”% Hb?ﬂ%%?ﬁggéssf?fnbﬂﬁnﬂ regentd ca ®ea PPCW As
descri beconfused twirtthovhe t Hirsf%and second bmwaitf Alfe FI‘@WL@U”CEC’ wer "

of the third and fourth columns form part of a PPCW
vherein the immediately preceding PCW ends in a conso-
nant. More particularly, if a PCW of the third column

15 follows a PCW taking the form CVC or CSVC, the PCW of
the third. column can be confused with a PCW of the
second column. Similarly, if a PCW of the fourth col-
umn follows a PCW taking the form CVC or CSVC, it can
be confused with the PCWs of the first column.

20 To avoid this possibility, the zero
consonant 22 is to be added by the writer of PCL text
to the beginning of the PCWs of columns 3 and 4 whenev- -g;
er one of these PCWs forms part of a PPCW and the imme-
diately preceding PCW takes the form CVC or CSVC. This

25 is indicated by the presence of an asterisk in front of
each PCW in the third and fourth columns. By followihg
this simple. entry rule, it is possible to create a
simple computer program which can unambzguously dxvzde
a PPCW into its individual pCw components and then

30 identify the specific Chinese ideogram correspond1ng to

- each separated PCW.
Another special technique is necessitated by

the nature of the retroflex ideogram. The retroflex
ideogram (also referred to as the retroflex vowel) is
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when tlhey stand al one or fO||OMlthe Zer o consonant 22. 10 Since the
retroflex ideogramis pronounced "er" in Chinese, the voweltone 79 is.
deflned to represent the retroflex ideogram This designation is inportant
in enabling the conputer programto unanbi guously divide a PPCWinto its

I ndi vi dual PCW conponents and then iden-275= tify the specific Chinese .
i deogram corresponding to each PCW As will be described bel ow, the program
treats(the retroflex ideogramdifferently than the renaining ideogranms. The
programidentifies it by |ooking for this ideogram before otherw se
separating 20 the PPCWinto individual PCM$ A flow chart setting _forth a
method for setheasphg Chipese iideogram athich modif fes Ahe BoundePfo@ my

be g&gpl ement ri‘étaia@B?%ﬁlr e Wtﬂ’d’" SR deogPani €8d0Th Rheany
gen al purpoSe cQ te .The illustr ed flow.c art resents t he manner

in whi ch ent cP@UNBPLRE "ar e TRAS 48 e STV 1RASRE | YREESE FEOLFPRSELH g o
separati on | ogigeaideagrenss yomine dictfamery singbe mymmabyeréleaaes eact

PCWto a S|ngLe | deogra Thi,s praar

arger 30 5dat 398r Hhor BTatoced 1 AR am W€ SEFHotTeg  RABELKER, Witd B
progran1hs beaugaybluppemuedx1ﬂhe|enduﬁfcnl?elyswllahtceatrenghﬁ@dbro-
gram and-a pg h h
oo ams uii | EBRRALRe B Prd Wd g¥'d mety. AE dpriBed apaer they Net
safg/resul t ayomlmmﬂ&etﬁ ane@f theseithat #ﬁ%eﬁ??@ﬁuncﬁﬁ aGd' tion,

the de- scri bgdopr eeaMdtifid id1die By | STV LRE0zEFENcOhBonANTY 2.t On an

Sﬁé%ed%cisﬁ%s o R4bRPR LR AdaReTAR LB PEPRBRICED BTN Ay an

'denga”1MﬂthchEnQH%R|Qﬁdﬂ?dﬁel&&ﬁﬁﬁﬂ? is hdef inedt tonrepresent the
retroflex ideogram. ' This designation is impoftant in
enabling the computer program to unambiguously divide a
PPCW into its individual PCW components and then iden-

15 tify the specific Chinese ideogram corresponding to
each PCW. As will be described below, the program
treats the retroflex ideogram differently than the
remaining ideograms. The program identifies it by
looking for this ideogram before otherwise separating'

20 the PPCW into individual PCWs.

A flow chart setting forth a method for
separating PCWs is illustrated in Figs. 7A-7D. This
method may be implemented as a computer program, which
can be carried out by any general purpose computer.

o5 The illustrated flow chart presents the manner in which
entered PPCWs are converted to Chinese ideograms uti-
1izing a separation logic and a monosyllabic dictionary
vhich uniquely relates each PCW to a single ideogram.
This program can be used in connection with a larger

39 data or word processing program as desired.-

While one specific program is being
illustrated, the invention is not limited to this pro-

' gram, and a programmer of ordinary skill will be able
to design many other programs utilizing the same prin-
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cdnsi dered to include the use of separation logic to separate a

pol ysyl |l abic string. 10 Turning now to Figs. 7A-7D, the program
begins at instruction block 10 wherein the arrays STRING (J), SEG M, and-

- PCWX) are cleared and the flags RV, _Z and E and the variable JMAX are set
equal to zero. The array STRI NG(J)'i’sa uSed to store consecu- 15 tive
letters of a PPCW The first letter of the PPCWw I| be stored in el enent
STR NG 1), the second letter of the PPCWw Il be stored in el enent :
STRING 2), etc. The array STRINEJ) is dinensioned to have a suffici ent

dosi gned GP IR AR, £eB}8bEnh Ene® SRS, rasi U< 1A ene pRUSHRE, 7.,
size. |f ethndmknt mfathayiavnnmepm). cdm. b@dﬂﬂt&DWeryheadge i ][1 glr:) (é% tl‘u\?
gecgmepe Lé g{-)?ﬁgsflhggiﬂis( %W@Hbe'ﬂlj to sepa??lt,ée P ﬁ\g (corrpoLnd
Chi nese auss itrmnaanasmsee@'-wpe\@ceof i VeGd of rehevhden-wi | |

tenmp ,Téa“ gvam!D$ %etpabsb%te&yanaee%w racnmw PCL €XAdl §ant-0 deterni ne

how nEiny Chay act er s, of tha£ strl defi.ne .a §$¥V s used

to 30 t ng; 199i¢ Fan, bpCUs tsﬁ'&mﬂ‘i & ee‘%’pbglﬂlﬂﬁ ?éES m can be .

Ideﬂt I ]1: I ?ﬁtW@ﬂl dbspdaying SE? NG(rbhdl’y, $H& nvent B6H( Eanabe cIt ﬁar ed,

- each o eir e is the .
retrofl excmk f$§ L’énaié‘%?& %e‘éuéﬁ%e[ %i f’eglﬁﬁte*/%? H@QFR%[&I char act eu _

of a F*Kmsepﬁrakenaspo&ysydﬂahﬁhesbnmng 79. Wenever the flag RV is set--to

zero, this indicat e%]ﬁll}?{n%%‘j,aéé #e&%(rar-,gf_-,lﬁrﬂg??aé{ ﬁ]!reﬁ represent tNae

retré® ex vow el. Zero ‘consonant %Z
begins at instruction block 10 wherein the arrays :

STRING (J), SEG(M), and PCW(X) are cleared and the
flags RV, Z and E and the variable JMAX are set equal
to zero. The array STRING(J) is used to store consecu-
15 tive letters of a PPCW. The first letter of the PPCW
will be stored in element STRING(I), the second letter
of the PPCW will be stored in element STRING(2), etc.
The array STRING(J) is dimensioned to have a sufficient
number of elements to store the largest PPCW which the
20 System is designed to handle. In most cases, a 20
element array is of sufficient size. If desired, the
array STRING(J) can be made very large in order that a ﬁ;
continuous string of PCA letters (comprising a plurali-
ty of PPCWs) can be entered without depressing a space
25 bar to separate PPCWs (compound Chinese words).

The array SEG(M) is a five-element array
which will temporar:ly store a portion of a PPCW string
vhich is examined to determine how many characters of
that string define a PCW. The array PCW(X) is used to
temporarily store a PCW so that its corresponding ideo-
gram can be identified. When the arrays STRING(J),
SEG(M) and PCW(X) are cleared, each of their elements
is set to zero. - '

30
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the'fi#st letter of a PCWis the zero consonant 22. |If the first letter is
the zero consonant, the flag Z is 10 set equal to "1". The flag Eis the
error flag and is set equal to "1" whenever the separatlon | ogi ¢ det erm nes
that a string of PCA letters’takes an i proper form  The variable JMAX is
increnented with the 15 counter J as & ®8CWis |oaded into STRINXJ), so
as to track the length of the PPCW Once the arrays have been cleared and
the flalys-'set to zero, the first operation to be carried out by the '
separation logic is to identify a single 20 PPCWand to store it in the

array STRINJ). This i chi in_l l.Qc 12-23 1 q.. 7A
Proceeding first to instfﬁ%t?%§¥ gg %slggetﬁ ﬁﬁo Yﬂﬁéﬁtélﬁba??gble J
equal fo isTBetpeqy&inﬂduﬁi%kﬂhﬂnnvnx thetfitnali charab&excodra n an 25

| npu data b“ﬁbl W redirestd tﬁ'%EQ | n:th% 1é% v 59&%“?9 p“ﬁﬂﬂﬁﬁv‘éfr e

di sclosure, it aracters aced one at a
time in the b§ARg RV¥edissisat REB%%Q' atls’p%eieﬂ"%FGHGSSthét/ethlehd-ﬁstthe pro-

cessing spREed 19%t tieie oFO I RN %béshaso@ni- Gp?@@eﬁ’eafae réfroflex vowt
regi ster G A.at any given instant. esired, the program can be

revised to ac t a previ- ously stored listing, including a plurality of
PPCW with or w thout SWRGSzbebweensbhmt iflag @ indixsstes hehethgram may

cachppow i n tA8 ihan Mt SR UGrole the FRr chusRuBRE gt B 14,

t he program cdhie mmtqodldtm riam)i sherze¥s eonsonanthether flaghZ is5 acter
of a‘PPCM/strr Q%ﬁﬁ@ e Juaregrster At that tinme, the program
procéeos 18 deCISI

The flag E is the error flag and is set

equal to "1" whenever the separation logic determines
that a string of PCA letters takes an improper form.
The variable JMAX is incremented with the

15 counter J as a PPCW is loaded into STRING(J), so as to

track the length of the PPCW. ' o
Once the arrays have been cleared and the

flags set to zero, the first operation to be carried
out by the separation logic is to identify a sirngle

20 PPCW and to store it in the array STRING(J). This is
achieved in logic blocks 12-23 of Fig. 7A. -

\,; ~ Proceeding first to instruction block 12,

the program sets the variable J equal to "1". The
program then determines if there is a character in an

25 input data buffer register REG A (block 14). For the
purpose of this disclosure, it is assumed that input
characters have been placed one at a time in the buffer
register REG A at’'a speed which is lower than the pro-
_cessing speed of the computer so that only one charac-

'30 ter is in register REG A at any given instant. If '
desired, the program can be revised to accept a previ-
ously stored listing, including a plurality of ‘PPCWs
with or without spaces betveen them. In such a case,
the program may first divide the listing into separate
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ar(»d determnes if the character in register REG A is a space (as opposed to
a letter of the al phabet). If it is not, the program proceeds to deci sion
bl ock 18 and 10 sets the first elenent of the array STRINGJ) (J is
originally set equal to 1) equal to the numerical value of the PCA letter
in REG A The register REG A is themQ&l®ared (instruction block 20) and the
variable J is increased by 1 (instruction block 22). The variable 15 JMAX
i slal so incremented so as to track the | ength of . the PPCWthat is
ultimately | oaded into STRINFJ). The programthen returns to deci sion

bl ock 14 waits for_a second chara t,0 | aced in the register REG
A If thi® %r@ﬁie‘f’h?g Hﬁ?cﬁs§_pﬁ§g{‘ ?%E&i 134 B:g‘egl“m’f B®D  the second
el enent @cribedi@®elowi nce J has been in- creased to 2 in block 22. Th
programwi |l contin [ r 14223 t] charactelrin
register REG Ais a%&%&&h@%?g_%%:%tﬁgéé%nfgﬁt F?{g bk&&? | have been
pl aced i CBMAINGS )potlingaregiater REGad: antdil tthe Hiowtbetharstored in a
consegut i Te ) V @bkl rtérﬁ? w4 abl g IMAX, that is,
the | ngtef\gﬁo% %%WI%&&% ngrzggs égtvfirl]@ com g|c1)"‘l3ée",t"ed the entry of a
singl e PROAL kinesT$he DTOIFAR ProgeeAs)te: siomdtacihnl®l ock 24. 30
Havighll [ieeermné®’G/E | the! chiracbelCin rdgistu® REg AUpg gdetermnne if

e 12 SIRLEtSE ShpblsathS b TRLERETEE, W, kiR L PLED L2150
Proceedi rigs triot potive bprogram, procepds- tabdecisivh blpekn I8 randdet er mi nes
{1 nakOcn Bes H0% ELFRe Shaeht on) ehd iT el SURARIY (4 8] joogi o e
the programriginallyesettequadrtocdd equalids dhen mumexicel value
of the PCA letter in REG A. The register REG A is then
cleared (instrﬁction block 20) and the variable J is
increased by 1 (instruction block 22). The variable
15 JMAX is also incremented S0 as to track the length of
the PPCW that is ultimately loaded into STRING(J). The
program then returns to decision block 14 and waits for
a second character to be placed in the register REG A.
If this character is not a space, it will be placed in
20 the second element of STRING(J) since J has been in-
creased to 2 in block 22. 'The program will continue
looping through elements 14-23 until the character in ~\;
register REG A is a space. Once this occurs, an entire '
PPCW will have been placed in STRING(J) with each char-
o5 acter of the PPCW being stored in a consecutive element
of STRING(J). The value of the variable JMAX, that is,
the length of the PPCW, is also stored. Having com-
pleted the entry‘of a single PPCW into STRING(J), the
program proceeds to decision block 24. :
30 . Having placed a PPCW in array STRING(J), the
program must determine if the last character of the
PPCW represents the retroflex idebgrém,-also referred
to as the retroflex vowel. This is done in logic
blocks 24-30. Proceeding.to logic block 24, the pro-
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If the ¥inal character in STRINGJ) is the vowel tone 79, further

I nvesti.gation nust be made to determne if it represents the retroflex

i depgram I n accordance with the rules set forth above, voweltone 79.10
cannot be used as a semantic 'classifier. For this reason, it cannot follow
a vowel tone as part of a tone- syllable~ 81 the vowel tone 79 follows
anot her vowel - tone, it nust represent the retroflex vowel. Sinilar- ly, as
shown in Fig. 4D, it cannot follow the conso- 15 nants 1, 3, 4, 7-11 or 18
as part of a tone-syllable. (Wiil e the conbinations 3-79 and 8-79 do form
tone- syl lables which occur in the Chinese | anguage, to avoid anbiguity
these are specgramaf iystx determimesn ifhdthe |fdnak chatacterobs which form

per i <si bl ¢ {oBfREHt(3) 18 cheToyetor 99400 ik Ade ! NEnUOREhutne 7O

folﬁe%s ei t he vowel or one t he consonants

unanbi guousl y %aBEFEPﬁl A8d ti‘l?atppl% QRﬁﬁeI%é'egQﬁﬁ%s@h?erﬁ@féﬂ‘of | ex

vowel . The prO:débngéﬁﬁthet@ﬁ' oyt Cdrd inidd idve BEtpFot8edTRONG(J) 25
i n deci sion bla 6 to Qe irgbne i f that character is a vowel (V). or one
of the conSonahfcigion hlo *7-11 or 18. If it is rot, the voweltone 79

(cjioe_s not lrj:apre- sent thﬁ Iﬁttl@élefn_alb\/\ehanadtéheinrngaNGré_?_C)CEiw&.H@

: {
Tover (V) o - oraesttbns"agacaREirst et GG ks bEERE PR L % e
retf of | ex vonedeterminesifads, nemdmtt&rﬁmatmaﬂarmmwam s&n equal
to zero and thscéggasﬁhexw\iwkhfé FhY e%:f ts@orﬁﬂﬁailﬁ\f%ll 4?@319698‘(?928

and \30) Havi ng determn et he character in
STRI J) lﬂepr‘EBEHPS becusef, @8 & sepantic classifienyy Fornthbpow string

stored in STR pedonjUit eanndenificllow a Voveltono s ipaftcofUar ghene
syllable. 1If the voweltone 79 follows another vowel-
tone, it must represent the retroflex vowel. Similar-
ly, as shown in Fig. 4D, it cannot follow the conso-

15 nants 1, 3, 4, 7-11 or 18 as part of a tone-syllable.
(While the combinations 3-79 and 8-79 do form tone-
syllables which occur in the Chinese language, to avoid
ambiguity these are specifically excluded from those

: letter combinations which form permissible tone-sylla-

20 bles. See Fig. 4D.) Thus, if the voweltone 79 follows
either a vowel or one of the consonants 1, 3, 4,"7-i1

U or 18, it can unambiguously be determined that the
voweltone 79 represents the retroflex vowel. The pro-
gram examines the second to last character in STRING(J)

25 in decision block 26 to determine if that character is

"~ a vowel (V) or one -of the consonants C' = 1, 3, 4, 7-11
or 18. 1f it is not, the vowgltone_79 does not repre-
sent the retrofléx vowel and the program proceeds to
decision block 32. 1If the second to last character in

B 30 STRING(J) is a vowel (V) or one of the consonants C',
the voweltone 79 does represent the retroflex vowel.
In this case, the last character in STRING(J) is set
equal to zero and the retroflex vowel flag RV is set
equal to 1 (see blocks 28 and 30). E
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5{ consisting of logic blocks 32-76 (Fi.g. 7B). As noted above, a PCWtakes
the generalized formTS + Q A tone-syllable can take the formCSv, GV, SV
or V and therefore can be'either 1, 2 or 3 letters long. Since the
generalized tone-syllable nodi- 10 fier Qis either zero or one letter
long, the total PCWcan be either J,32,-3 or 4 characters long. The actual

| ength of the first tone-syllable in STRINGJ) is de- termned in
ac¢ordance with the subroutine of |ogic blocks 32-42. 15 Once
this determ nati on has been nade, the length of the PCW can be

unanbi guously determ ned by exam ning the two characters i mredi ately
succeedi ng t he t oneHadinpldeteinined whétherdthe fdnaldance with the

suor ot L GE Ky G 0= BB e IR e BRREL 217 TS0
=[err], Ghey firstrPEW ofit hecBPﬁﬁsptkrrdslg stoned iimtSTRENGAIders of the
per m ssi %g;ogg f&éhg@keﬁamﬁnﬁv gcaon'ivﬁncth\ép sibréugyngo take on the

forms CS ese ters I ne e begi nni ng of

a sechnd epRisying) af| l°9§¢SlPFEPHG§J)32‘@5| § &l 7Bb» t he nul | set, and the
llength of the PCWi asetictied @bdve | cdBOwotakés tReeg e&\éﬂaatilz%dlf they do

1ot Lake pics kgt hege (8" PRnalchighis L5 St Uhg Foserly o ass 1 0
syl | abl e @¥usS¥.offur Vi andt thergforB, cainc beuleitiltemed f @@ @Ieter m ni ng the \o/
79,14l Sindnesadl' elpoobheFRROINY Sore iy 10
the reCWi ient@dis nedrhereeroi oraoneniletdesvdang, |the ttotaltPew
tone- syl | oy ep@ugithekerl hg, T 8r grSY éﬂﬁﬂﬂ&%H?gﬂf%ng. The actual
length of the first tone-syllable in STRING(J) is de-
termined in accordance with the subroutine of log1c '
. blocks 32-42. _
15 Once this determination has been made, the
length of the PCW can be unambiguously determined by
examining the two characters immediately succeeding the
tone-syllable. This is achieved in accordance with the
subroutine of blocks 44-76. More particularly, these
20 characters are examined to determine if they take any
one of the forms CS, CV, SV or VP (P =4, C, V, 2, or _
S) which' corresponds to the first two 1etters of the o
permissible tone-syllable forms CSV, CV, SV and VP. 1f
they do take on the forms CS, CV, SV or VP, then these
25 two letters define the beginning of a second tone-syl-
lable in STRING(J), Q is equal to the null set, and the
length of the PCW is equal to the length of the tone-
syllable. 1f they do not take one of these forms, then
Q is the generalized semantic classifier G, and the
30 1length of the PCW is equal to the length of the tone-
syllable plus 1. -
Turnxng to Fig. 7B, the subroutine for
determining the length of the first tone-syllable in
STRING (J) begins at decision block 32. The computer
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has twd l'etters. For this reason, the program proceeds 5 to block 34 and
sets the variable n = 2. The variable n indicates the nunber of Ietters I n
the tone-syllable. If the first elenment of STRINGJ) is not a '
sem - consonant, the program proceeds to decision block 36 and determ nes if
the first element of STRINXJ) is 10 @ 38wel. If it is, the tone-syllable
consists of a V, and the variable nis set equal to 1 (bI ock 38). If the
first ebement in STRINGJ) ‘i's neither a seni-conso- nant nor a voweltone,
it.-nmust be a consonant. In such case, the tone-syllable can take the form

CsSV or CV, 15_d n _wh t d J) i
seni - consonanf® gg%“ﬁs&%ﬁ.{) S E#%fﬁﬁicﬁﬁﬁcﬁﬁgﬁgrth%é; O;;E a?n' e
g;qceeds)to déocated ﬁhoGWRﬂNGﬂﬁj(isearsen&rcdns¢naneconﬂfcharas&er in
RIDNG(J) is e t t h
form CSV and ?R% r|a§y¥¥1|s segé ﬂ e iﬁg 43?8 #?Q%ﬁgbgéggn; ¢
el enent i s nohas s:vm lestensantFon rfdus)mewnabtbetnk@grmwr@me@s and
the var '33*1.443 gg Em%z;G%QU%lnd §e?rh§ e krfiab B0k &Ne, SUPhEUYRRY aBA®" | Si NY

bl ocks term ne e nuné)er of characters in the

syl | abl e and Bedngicarss hhe nmker o J?%ﬁ?r%u%theatQPFl glh»aﬁ-f
characters long nust be ggagheegirstdelement of STRING (I ecigenstaai zed

o oDl T cmcast o bbb n b ods L SRR YRR R 1 o
bl ock 44, the3fr apdadetmrmintes vif i tivé cfirst elemént\bf STRINGIJ) is The
(o APREAA N BB R ) BN e TtGle Nbhatesd G 1,
t he array SEGeny tdienyaniablen 48 sek equabpte 3 &bieﬁh 883 «t hdfspecific
the first element in STRING(J) is neither a semi-conso-
nant nor a voweltone, it must be a consonant. In such
case, the tone-syllable can take the form CSV or CV,
15 depending upon vhether the second character in
STRING(J) is a semi-consonant or a voweltone. To make
this determination, the program proceeds to decision
block 40 and determines if the second character in.
STRING(J) is a semi-consonant. If it is, the tone-syl-
20 1lable takes'the-form-csv and the variable n is set
equal to 3 (block 42). If the second element is not a
semi-consonant, the tone-syllable takes the form CV and
the variable n is set equal to 2 (block 34).
Once the subroutine comprising blocks 32- 42
25 has determzned the number of characters in the tone-
syllable and set the variable n equal to that number, a
string n + 2 characters long must be examined to deter-
mine whether the generalized tone-syllable modifier Q
is equal to the null set or equal to G. This is done
30 'in the subroutine including blocks 44-76.
| - Beginning at instruction block 44, the
program sets the variables N=n+2,M=1andJds=1,
The variable N defines the number of characters which
will be placed in the array SEG(M), the variable M.
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el ément of the array STRINGZ J) being exam ned. Before the two characters

i medi ately succeeding the tone- 5 syllable can be exam ned, the first .N
characters of STRINGJ) nust be copied into the array SEGM. This is done,
i n accordance with | ogic blocks 46-50. Once this has been conpl eted, the
programproceeds to the subroutine +n24udi ng deci sion blocks 10 52-76
wherein a determnation is made as to whether the PCWincludes nor n + 1
chdcacters (i.e. whether the generalized tone-syllable Qis a letter or the
. null set). This is achieved by | ooking at the last tw characters.in the
array SEG M _and determ ni ng, whether 15 the two characters take the form
CS, Cv, sdefi mametm@;gis ehrpeng ofhdde agranSBE(M) sbeinghe first

array SEAN e e ol Agoter & detierslIne ANy dpedfflerioracter
STRI KIG( J).e ?f&‘h“’f-t#s °ﬁB§Ya§!‘§§§ﬁ(ﬁé Sqeggig fQ’@B'lwﬁadtheBﬁéﬁgﬁh of the
fﬁWI s equelie towd heharagtersf imhedﬁaltelgyldudﬁehd:l titleeleﬁiégrcm%?g;ertﬁf

e arra r in en
the cebonThiAhLe ‘cflrak, arbniRRAT tHe F ALt B D), e
a case, tIBTRING(JIPOust EiRt:bﬁ@é}i |1ntmetlrd1m;erssc)hgbz t‘hhd\st he |
t one- syl | %o gggiﬂnégngﬁ?haétgqgw dyé) ogran1detern1nes | f

the | ast character vowel t“one é remenbered that -
the variable M 30 h&2nagedhishas deeencomp e&ﬁde Itlhenpmmtsa!br outi ne

enCOWDaSS'ﬁlﬂo@ée&gstAGtﬁQ)subi‘BuUiﬁd Qﬁcl%rrfﬁ:té‘é i$iofrBHMcks 2

‘vowel t one, $€.g§ tlon s mage a whet her e second to | ast .

t
char at@er aavGﬁEFFB‘Fr@atl t"ﬁ Made, as 49 whetherokhexists ™
(the 35 pcw35ncmaesynrui-en of 1t chat@cturey/ . & saceene POYhal a string

generalized tone-syllable Q is a letter or the null
set). This is achieved by lookxng at the last two
characters in the array SEG(M) and determining whether
15 the two characters take the form CS, CV, SV or VP and
therefore which of those two characters is the first
character of a-secdnd PCW in STRING(J). If the second
to last character in array SEG(M) is the first charac-
ter of a second piece of PCW in STRING(J), then it is
20 Dot a semantic classifier and the length of the PCW is
equal to the length of the tone-syllable. If the last
character of-the=§rray SEG(M) is the fir;t character of =\;
a second PCW in STRING(J), then the second to last
character in SEG(M) is a semantic classifier. 1In such
25 @ case, .the first PCW in STRING(J) is one character
longer than the tone-syllable.
Beginning at instruction block 51, the
program determines if the last character in SEG(M) is a
voveltone (it should be remembered that the variable M
30 has been increased to the value N in the subroutine
encompassing blocks 46-50). If the last character in
SEG(M) is a voweltone, a determination is made as to
whether the second to last character in SEG(M) is a
' voweltone. If it ﬁs, an error condition exists (the
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fr6n1béginning in a voweltone). If an error —condition exists, the program
proceeds to instruction block 56. and enables a bell or other error
ingicator. The pro- 5 gramthen proceeds to instruction block 58 where the
error flag Eis set equal to 1 and the v #fﬁﬂe pis set equal to N As

wi |l be described below, this will cause e entire string stored in SEM
to be dis- played on the display screen so-that the individual 10 entering
the PCW-ean exanmine it and deternine where the entry m stake was made. |f
the second to |ast character of SEQM -is not a voweltone (block 54), the

program proceqddy) Hipred! on DheOkChZprerenie! 8 B8R O diS & ¥ ONSO-

15 nant. Zer o, consonan |§ set eqyal to

, ag
vari able p | s f§é’(“‘ m!b“gl m%c\%%wsitam | Al R T SRN ’d‘*%t
character is rems'sts"-,eraxso%ﬁ@@am fbeeeasgtarrmseemsdﬁ By 56

t t bl t t l, t . 20 t.h
case, ' det or AHLSTAD %éﬁﬁ@aﬁ Sbek T AEEBE AP EARPE on EHE IR o
nmodi fi er Qgi s gramlthen tpreoceeds sto idnsit pubtionhblekck esaoeﬂrexsettrm}ual to

Returni ng o (U GhERd ot T8 MEF (eafdtibe, £ RAR WA VARG FIEET, °2

vovel tone, thesek cequal dto i nds villtbesdescribedobedmw thisiwibh bl ock

68 If it t f §Rh I t
TSEG( M) | G R G IFE. pEELfg BEGFR0, ih BEETH) XY BE AT begine.

with the secorRiayed ap Ehﬁrﬁ%ﬂlal'nss Msﬁn ti*\er s‘tnq?’d/V‘{)%a:l her e-

forg n gbaCtéﬁ@ei‘ﬂﬁ@ th&OPCWhean efaninePTY/ andodeterniizie avliers €ivd

equa (block 6 t he secgnd to | ast character in SEG(M is not a
consonant rkusggice vas maae.

_ If the second to last character of SEG(M) is
not a voweltone (block,Si), the program proceeds to
decision block 62 and determines if it is a zero conso-

15 nant. If it is, the zero consonant flag Z is set equal
"to 1 and the variable p is set equal to n (blocks 64
and 65). 1If the second to last character is not a zero
consonant, the program proceeds directly to instruction
block 66 and the variable p is set equal to n. 1In
20 either case, a determination has been made that the
generalized tone-syllable modifier Q is equal to the
null set and p has therefore been set equal to n. This
jdentifies the PCW as being equal to the tone-syllable
alone. | _ . _ |
25 ' Returning to decision block 52, if the last
character in SEG(M) is not a voweltone, the program
determines if it is a semi-consonant (decision block
68). If it is, the program next determines if the sec-
ond to last element in SEG(M) is a consonant (block
30 70). If it is, the second PCW begins with the second
| to last character in SEG(M) and the first PCW is there-
fore n characters long. For this reason, PCW length
~variable p is set equal ton (block 66). If the second
to last character in SEG(M) is not a consonant, the

)
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seni - consonant located in the |last .position of SEG(M is the beginning of °
the second PCWin STRINGJ) and therefore the first PCWin STRIN§J) is n +
1 charac- ters long. For this reason, the program proceeds to instruction.
bl ock 76 wherein the PCWI|ength variable p is set equal to n + 1. Returning
to decision block 68, if the last eh@8@ster in SEGM is neither a :

" vowel tone nor a sem - consonant, it nmust be either a consonant or the zero

10 ¢onsonant. In such a case, the first POWin STRI NEJ) isn+1
~characters long and the PCWlength variable p is set equal ton + 1 in

I nstruction block 76. Before proceeding to instruction block 76, the
pr ogr am psemiceonsanantclecated| tnkthe 1astcposiition fof IREGEM) 15

charact er 4" tHiCiég irfyng 6P €RESPRAGHA Pt pti ih SIRINGFPpgONSOANt |

variable Z is set IS W resul t

Uhe coro Ebmstane (et 1 Esb RON] 1o SERRRALT)) teafort 1) GhAF8F DG am | A
this poi ntertshtid@@.graahaaamaﬁﬁasuﬁvstuﬁgro delaf Pricreddyy wny

characterg_are in.,he n_ SIR J CWis, t | aced in
the ar¥ay ﬁ&\ff &iﬁ%& f%?ﬁefﬂeg& Sﬂtl 95‘5‘rrﬁ’r§§’r ?)I ck 78- 84.
Proceedi ndst setc@qialn tl:rbatk+8]s, t he 25 corrputer determ nes whet her the

bl ook 85 and di spl ayReERrhing o detidith ﬁ%{@%ﬁfge Rl lart o onabi ¢ -
the keyboSharaetes dn tﬂﬁlﬁﬁbriﬁln%ewhherhasvowe Onentnar & rsemims. 30 W

I f the eri@j S t t h r t struction -
bl ock 90. f?gfd(ﬁpdut e{rpvﬂ“?gyabseegéhei. 8 . %c??g?g?e ﬁ#ah unizquel\Ng'
equates cSORSANARYY o M‘l‘%hoﬂecﬁﬁﬁ:oﬁbﬁ SﬁEStd?&‘ﬂr&m (C)b} am

| ooks. . at jigha W wEraceets§ 16Agbun@8heh8CPERS length variable p
is set equal to n + 1 in instruction bloék 76. Before
proceeding to instruction block 76, the program pro-
ceeds to decisidn block 72 to determine if the last .

15 character in SEG(M) is a zero consonant. If it is, the
zero consonant variable Z is set equal to 1. As will
be shown below, this will result in the zero consonant
being removed from STRING(J) later in the program.

At this poznt, the program has unamb1guously

20 determined how many characters are in the first PCW in
STRING(J). This PCW is then placed in the array PCW(X) _
in accordance thh the subroutine comprxsxng block 78- . W,
84. '

. Proceeding to decision block 86, the

25 computer determines whether the error flag E is equal
to 1. 1If it is, the program proceeds to instruction
block 88 and displays information stored in SEG(M) on a
display to enable the keyboard operator to determ:ne
vhat his or her entry error was. _

30 : I1f the error flag is not equal to 1, the
program proceeds to instruction block 90. The computer
will have a monosyllabic dictionary which uniquely
equates each possible PCW to one and only one ideogram.
The program looks.at the ideogram identified by the PCW
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- 37 - in array PCWX) and displays this ideagramon the dis- play. At this
poi nt,. the next procedure to be perforned is'to exam ne the next PCWin
STRINGJ) to 5 identify its ideogramand display it on the display. As
descri bed above, the subroutine consistigﬂeof bl ocks 32-90 anal yzes the
first PCWindicated in STRINGJ) and aSstfeS that the letter located in the
first gl ement position of STRINGJ) is-the beginning of the first PCW 10

in STRI J). In order for-the programto analyze"t'he second PCWin
STRINGJ), each of the characters in STHI«XJ) nmust be shlfted over to the

| eft by a suf t r¥%§§§ [ | etter
of the second{xllg fﬂ?&’%ﬁ@\ﬁﬁh%‘i% a?(?l n tf #I rs e e%reﬁ Ep05| tion
of STRI NG J). Play;s procedure is carried out in blocks 92-104 of Fig. 7D.

As ‘d$¥scussed above, a PQW |saicd dfﬁtabﬁﬁepnbitsﬁiob@dﬁkﬁc s 66 and 76

| to th ' th STRI N | ett
(Zaguamjs? beeré]% & #rg #R{%élﬁg‘)inﬁ(na é‘e"Fforp%e”br Cﬁﬂ%f%)egal 5atgrtshe
second PQRVi niddnt Ny JitsObdeodtain and displdye it ?ﬁ?{@f@gﬁd yif the
zero consona efter
first and sec%ﬁéig&%ﬁas%ﬁé{\])ti‘gr\ﬂg’ti’é%dﬁa%:‘%"%%s?’e‘?? W?ﬂﬁe
renoved i f euBZrSQranahﬁzeSOhhaafirsan@Qﬂ)indinaﬁﬁduinFSGRENGéJieaBdhave

al ready been g sungk 2yRde OPnbNged 3t A0t HH LHd'F HEL0R dngRer a1 OF tO

deter¥mne his error an 'S ac leved in the

subroutine cd@sition 9?05?3185('3@2150&*’(%6?9@ ni9))°f Bee nhingt WwPEW bl ock
92, \Jﬂe ogrﬁmsbpkmmws wigt BQaettho?zerthéW o adna1ySe S€heequal

;?oéran1procé%%§°?€ ;E%ykﬁgg&gﬁnggbabli eh of tne Earacedes ™" 1"
STRING(J) must be shifted over to the left by a suffi-
cient number of positions to ensure that the first
letter of the second PCW in STRING(J) is located in the

15 first element position of STRING(J). This prodedure is

carried out in blocks 92-104 of Fig. 7D.
As discussed above, a PCW length var1ab1e P
.is set in blocks 58-66 and 76 equal to the number of
letters in the first PCW in STRING(J). The letters

20 must be removed from STRING(J) in order for the program
to evaluate the second PCW in STRING(J). One addition-
al letter must be removed if the zero consonant has
been used as a syllable-separating letter between the
first and second PCWs in STRING(J). Two additional

25 letters must be removed if an error condition was found
to exist since p + 2 letters have already been dis-
played on the display to enable the keyboard operator
to determine his error and correct the same. . This .
result is achieved in the subroutine comprising blocks

30 92-104 (see Fig. 7D). -

' Beginning with block 92, the ‘program .

determznes whether the zero consonant flag Z is set

equal to 1. If it is, the_PCW length variable p is set
equal ‘to p + 1 and the program proceeds to instruction
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3% bl ock 100. If the zero consonant flag is not set equal to 1, the
program proceeds to decision block 96 and determnes if the error flag-is
set equal to 1. |If it is, the PCWlength variable p is set equal to p + 2

(bl ock-98) and the program proceeds to instruction block 100. |If the error

flag is not set equal to 1, the pr'og3%m'proceeds directly to instruction
bl ock 100. In accordance with instruction block 100, the variable j is- set
eqal to 1 and the programenters 10 the |oop including blocks 102-106.
Each of the ele- ments in STRINXJ) is effectively noved to the left by p

o et dinddk 10T 7 L EnblEabe Bonaefly Hadd g S5OL e R RERT L onic

104, thisda, ptheepsog:amoproneedSasf.d decisian |h1d>ek596handJl\/AX whi CU

et at bl begt % rstygetected at
?iem si on Ei ”é&’fgaz‘s,gg 5 Q%X§r]5§'tagwiﬁlc%%as een %%ni g ;E)r@ogram
proceeds iy ithe bqnsgbcvaréshdnd RidiSe SR theaaval atoap STRI NG(J) 20 is

enpty. A(B1dek Ptaha &He  pregra ﬁﬁ&éédéStth%éﬂr@EB &k(J) has been
anal yzed .gnd di sg aye ettg'lagtl n STRI J) have been shifted to

the 1eft RIPHF £80¢ helf ot 9 erroz; £ riégaforﬁpfpcswa St Ke(J) 25 in

the firsttlnd geogranspioceeds ikReli®ld) to linsthruct iow BIyckdAYODLo0nal PCWS

0 STRNA 0100k 10 Qecd D PR Y 1R FhHE PR AR BN 8eE 22, (0
pr ocedur dsheleceariablie alfois. s@hcequlaﬂstlacwmaﬂielpmgml gntdrand .~
CePA8 e nd PGy LA Bty o HHBCh 00, A LORIRGANEY Bl e |11 O
the firstmentsein %'BSIFGM)oiss¢ﬂfﬁs(¢j)'elﬁnﬂ!9\ﬁd)cmsth§ tefiti hyved unti |
all of tRhe da¥adtesd kOCiAsuse that the first letter of the
second PCW in STRING(J) is located in the first element
position of STRING(J). At decision block 104, this
15 DProcess is continued as long as J is less than JMAX,
which is set at block 23 to be the value J at which a
space is first detected at decision block 16 (see Fig.
7A). Once this has been done, ‘the program proceeds to
instruction block 108 and determines if array STRING(J)
.0 is empty. |
At this point in the program, the first PCW

in STRING(J) has been analyzed and displayed and the < '

letters in STRING(J) have been shifted to the left to
place the first letter of the second PCW in STRING(J)
25 in the first element position of STRING(J). 1If there
are any additional PCWs in STRING(J) (block 108), the
program returns to decision block 32 (Fig. 7B) and
analyzes the first PCW now logatéduin STRING(J) follow-
ing the procedures described above. Once this PCW has
30 been ahalyzed and displa&ed, the:characters in
STRING(J) are again be moved to the left to ensure that
the first letter of the next PCW in STRING(J) is locat-
ed in the first element position of STRING(J). This
process is continued until all of the PCWs in STRING(J)
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- 39 -(have been eval uated and di splayed (until STRING.J) is enpty). Once
STRINGJ) is enpty, the program proceeds to decision block 110 and
detrermines if the 5 retroflex vowel flag RV is set equal to 1. If it is,
the retroflex ideogramis displayed on the display (block 112) and the
programreturns to instruction block 10 3% await the first el ement of the
next PPCWstring. If the retroflex vowel flag RV is not set 10 equal to
1, the bxogran1proceeds i mredi ately to block 10. An:inportant feature of
t he. f or egoi ng progran1(mhich is shown only by may of exanple) is that a

string of P char cters erabl ut not

representing Csf CSX Eé @3%&%4? *£}§T§ﬂ¥éké&anPCM$ and
t hen convertedmptyh\ blguously |nto t he appropriate |deograns uti-lizing a
nnﬁesyllablc 'dictionary 0gL hi v e need for

pol ysyl | abi ¢ dictionari e@%{%r- Qg? gﬁPﬁg g}g glrggl i t he

i deogr aphi ¢ rproceeds tnedncnsn@n bﬂnn&sdMngndugatqrmzue@haﬁrahamc

Li sting Agot hFét??fQ&xf %a%uequagthv FiQLge% tézgsl al L e, cafe bee u?ad to

simply and direc ramyi c | st npnosyl [abi ¢ and

Ccr
pol ysyl | abi ¢ F\BPdgztﬂﬁ% Fﬁh&&P& I‘Ps@iﬁ%?lasy%@‘h/rﬁ% ‘?%sﬁﬁﬁgt antially
i n al phabeti cébleeren1yt aﬁasehenwahh&teMn@m& ainstfueidn or phrases

ot Rayght Cal prabeeR I8! Ber PREYkoThe di5Res A o Fhin FenboBBoE Thi s
can best be ustieingoodIfi ther e'bd:mfd.ext wvowel flagvRVhis snat aéphagranm’ c
di gunagpe' 'éﬁ.aa gaeit egn' b%a% pHocRas il FHESRY TR 11
An important feature of the foregoing
program (which is shown only by way of example) is that
a string of PCA characters (preferably, but not neces-
15 sarily, representing a PPCW), can automatically be
divided into individual PCWs and then converted unam-
biguously into the appropriate ideograms utilizing a
monosyllabic dictionary of PCWs to ideograms. "This
i avoids the need for polysyllabic dictionaries and per-.
| 20 mits the PCL to follow the ideographic nature of the
' written Chinese language. '

C. Alghagrammzc Listing
Another major feature of the PCL is that it
25 can be used to simply and directly create alphagrammic
listings of both monosyllabic and polysyllabic words.
An alphagrémmic listing is one which is substantially
in alphabetical order but alsé_ensures.that-polysyllab-
ic words or phrases beginning with the same ideograms:
39 are grouped together, even if a Straight'alphabetic
ordering would separate these common ideograms. This
can best be understood with reference to Fig. 8, which
is an alphagrammié dictionary listing created utilizing
the PCL of the present invention. In Fig. 8, the left-
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- (0 - nost columm conprises PPCW, and-the next columm com prises the
correspondi ng ideograns. In any al phabetical representation of the Chinese
| anguage, the nunber of letters utilized to 5 represent a given .
tone-syllable will vary as a function of the formof the tone-syllable
(CSsV, CV, SV or V) The use of a seralOie classifier wll also vary the

nunber of letters in a PCW A purely al phabetical |isting would cause sone
Chi(pese conpounds having the 10 same first ideogramto be separated. For
exanple, in Fig. 8, the words [err] and [err] would be noved

down to the Eosition I ndicgt- ed by the dashed line, since the letter [err]
i s assi griB@ShuRBAMB3 CORPIIIReS ARHS; And the nextnealumpoSomss. 15 This

woul d resprises tHeogo¥reispordiify i idédgrarepnd col um having the same. \d
first ideogram being, separated, from,on another.tggﬁﬁ?reSEnt i nventi-on,

avoi ds such a separ gp?o 2 Phppetigal rsRressptayinan,of nthecpara- 20
Li?n IogiChﬂneseinedguagestthérnumben:afrleatessangimdhgdech$M$ of a“PrCM/
efore so . i or.der. .he virtua
epace d o EebFEaEht, RLILYAr Loheretfiable WEVENHRRY, sCa Functith corting
routi ne aefbthegfarmeofertheftonetsyllabler (CSV25CUpdSNear )al | PCA -
| etters. t e eﬁ% - | P& : s ypdit Lad t he '
separ atio’}l{hFoglg_% §?a& % % part%%?%-éfﬁb?%%éévgggg}gaend 92-108. To.
use the sBpEPEEi 6F Lefternsrin i ReWposh Perek¥cpiphgbetiicalual space i nie/

30 a PPQYdgeipgakonian c'dmgé@w‘@hiﬁéééneo:%gaﬁhagpﬁaﬁn@- @hd 09i C can be
nodi fied as fol O\é/i.d.gocks 54- 64 and bl ocL< T2- re not “required and- gan

S ;4 a _
be rdovedamenIi; eqaran &% separdted., (FOF examp i%y. 7C, the
PCW st or eRign 8t,rithe ROMIH can\bffl aped I\ 5, and |

s\, A __ would be moved down to the position indicat-
ed by the dashed line, since the letter _¥ is assigned
~ number 83 and the letter @ is assigned number 35.

15 This would result in ideographic words in the second
column having the same first ideogram being separated
from one another. : '

The present invention avoids such a
separation by utilizing a modified form of the separa-

20 tion logic described above to insert a virtual space
between PCWs of a PPCW before sorting the PPCWs to be
listed in alphagrammic order. The virtual space is O
assigned the number "0" and is therefore treated by the
sorting routine as being a letter before the letter 1,

o5 and before all PCA letters. '

Virtual spaces can be inserted by a modified
form of the separation logic of Fig. 7B-7D, particular-
ly blocks 32-84 and 92-108. To use the separation.
logic for the purpose of inserting a virtual space into

30 @ PPCW to enable an alphagrammic listing, the separa-
tion logic can be modified as follows. Blocks 54-64

~ and blocks 72-74 are not required and can be removed.
In lieu of the blocks 82-90 of the flow chart of Fig.
7C, the PCW stored in string PCW(X) can be placed in a
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- 4&.-(ho|ding array which holds the entire string of letters (this can be
nmore than one PCW into which a virtual space is being added. After the
PCWis placed in the holding array, a virtual space is placed in the next 5 -
el enent of the holding array. Thereafter, the programreturns to bl ock 92
and keeps | ooping through the sepa- ratgbn-logic until all of the PCW of
the string are placed in the holding array. At that point, the entire
string(is renoved fromthe hol ding array and placed:in 10 nass-storage for
subsequent sorting. Wien all of the strings to be sorted have been passed
through the sepa: ration logic and placed in nass-storage, they are sort-
ed in al phate@i@ingopysaYawdiche holds the entdire steingdofislehterst ter

precedi ng thechest eanlbel orel Thtin lond BTV | Giitd w&eiﬁrateﬁ—haaiype of
Phel ¥

al ramm c I|st|n IIustr a further exceptlon to

pur el 3 al pha%E?FEal‘ &éF‘g P%@%’pheﬁfr"%ﬁﬂt@? iBGY i shbredatBotReep
togeh her r%ondynggat-heysamlevt;maf ®pate X @edhan@hd h\;\Uﬁt’ W{lfere \
is the silen 0 ! ere is
15 he Sl e kil 3 (RIeH R RS Rl Ehe, BB opezan
pronounced wreturhs tor blockn®2 End keeps \loaminiy theoeghshhel sepa- f or
exanple, L .3, rey V" rén h 8 and 80,
resggct [ ve:w;yafrgaq 3'alglti'lg\l\&“:i:l' \M(;ﬁ Ceb%%s orgoun% §t¥EWrgd LMV,
bul_dre prorplaced dn: thenhodding atrcnaar 'Hfﬂ-sth%t @eintvedthe eotises. Figs.

12A and 12B §£?1BP0Wbd&%m6¥Eﬁ f¥6ﬂ'ﬂﬂéﬁﬂ6§diﬁbaa£¥3§m§§arg!hbaﬁ Sar use in
Lo B8t el hoRARBCREOF gt Hom SLbsRGHaRt SoH AR 1 WEen, ALY BKashbm 0
or der. COVPABEriingst to be isrtdddiave bédwri gagseédnthesughi ehe Bé9a9| aced
In ration logic and placed in mass-storage, they are sort-
ed in alphabetical order and the virtual space is -
treated as the letter preceding the letter 1. This |
15 will automatically generate the type of alphagrammic
listing illustrated in Fig. 8.
As a further exception to purely
alphabetical order, the alphagrammic listing should
also keep together PCWs having the same tone. For
20 example the word LMNV, where v is the:silent vowel 27,
should be followed by the word LMNV', where V' is the
U silent vowel 79, since LMNV and LMNV' are homotones
' both being pronounced with the first tone. The next
two words listed should be, for example, LMNV'' and
25 LMNV''*', where V'' and V''' are the vowels 28 and 80,
respectively. The latter two words have the same sound
as LMNV and LMNV', but are pronounced with the second
tone. This is acliieved as follows. . -
‘Figs. 12A and 12B are flow diagrams’
30 illustrating a COMPARE routine for use in comparing
pairs of PCL text lines, word-by-word or syllable-by-
syllable, to determine which -of the lines should be
placed first in alphagrammic order. COMPARE has the
further feature that English text lines are placed in
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35( - 42 - nornmal al phabetical order...COVMWARE is applied within an
overal|l sorting procedure referred to herein as SORT, which rearranges the
text lines after the COMPARE routine identifies the proper order. 5 .
Bef ore applying COVWPARE, an entire text file is loaded into a working
menory. Each field containing a word42phrase, etc., to be ordered is placed
on separate line. - The SORT program builds up an array of pointers-to the
bedﬁnning of each line of text; that 10 is, an array containing the address
of the first char- acter . of each line. The end of- each line is also marked

th det ect a . Al h d qQf f
' hes t o BEThBh, &1 HAbRR1E L, Sodatar reppli 83 Kishdn Ao Ner
and ARRAYanR I\Eﬁerahthsottﬁhgspma;dummﬁm@ m heldeéasagrom t hg array
ted ] ' jn o Y ress- &8s
ond ret ursQRE mﬁggﬁ%ﬁ?‘}é RGNS at b OF T Rp CBRRARET 000
to- forn1ah°§t§ﬂagidﬁﬂtd ﬂﬂﬁnﬁh}:ﬂ?opﬁrtQﬂﬂetnes are found to be out of
order . SORT prefer- v{wzé%%ﬁtging ?oﬁ?hﬁheriﬁ%nttﬁ%lé Wop ot nf‘glerat her

than the |ines the | ow n Ines tqQ he conpared
by COVPARESwipad sé Bter Ped"’tré“d!g Iﬂwm’an@%@‘ Lfheld coptaindmg 210,

COIVPh ARtE Sstﬁofﬁp pnvahersdth., %g:é) oﬂ’deﬁé&i ig gISceadehe% Ej o the <2:urrent'
character_in e|n Line_1 an ne -
respect i v%??afaﬁﬁwiﬁf‘& “al 3‘!\% gﬂﬁr R 9 %§€§ YRqBE afb'ai_'z v/
di scussedpbintees kol the deginning of ed&htﬂ:ntsoﬂZﬂeﬂﬂ@ ithaits detern1ng
whet her data t f not, t\gen
ei t hd0 prevfoégng?g% S;&Io%% s ri;%hée}ﬁ}e 06]? %hgo?ﬁk'% g%a\}d t hout
detect.ngaghgrdpffgaghcézngs -The end of each line is also
marked with a detectable character. '

COMPARE receives the addresses of pairs of
lines to be compared; that is, COMPARE'has two argu-
15 Tments, ARRAYLINEl and ARRAYLINE2, each of these argu-
ments being an address from the array created by SORT.
COMPARE processes the indicated lines at these address-
es and returns a value which indicates whether they are
in the correct order to form an alphagrammic listing.
20 If the lines are found to be out of order, SORT prefer-
ably switches the pointers of the two lines, rather
than the lines themselves. ' \U
In the follovwing, the two lines to be
compared by COMPARE will be referred to as Line 1 and
Line 2. . At block 210, COMPARE sets two counters
I1 = I2 = 0. Il and I2 are indexes to the current
character in the word or syllable being exaﬁined_in
Line 1 and Line 2, respectively. In this algorithm, Il
is ordinarily equal to 12, as discussed further below.
At blocks 220-230 it is determined whether -
data remains to be compared in both line 1 and line 2.
If not, then either previous processing has reached the
ends of both lines without detecting any difference, or
else for some reaspn_neither line contains any data.

25

30
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el se fér some reason neither |ine contains any data. 35 - 43 - At
decision block 220 it is determ ned whether end-of- |line characters are
detsected for both of Lines 1 and 2. If so, then at instruction block 222
the COWARE al go- rithmreturns a value of 0. A value of O indicates 5 that
no -di fference has been detected betweer™t$® Two lines so as to require
SMAtChIUg of iress pointers. If it.is not true that the ends of both Line 1 .
and Li ne-2 have been reached then at decision block+224 it is determ ned
whet her the end of Line 1 has been reached. 10 |If so, then at 226 the

[ 1 IS he mnse
[he bare Chng Xt decfI {6 B106k 1255 $RDIL heldihined shebtier o GET"
ended, then atllm qha&'%cw%mrqe@emgtndr fplrnboﬂ‘h@sf dridves llénd;OZ a
val U of +1 i 9% @oy naerrla@fhstfudbiof! BIBER 922U EHY colulall Bgs- | hat

Line 1 and Lineg are to be swt ne 1.

If neither |if&hm REEITAS A Y%llb% Qﬁopt-erA Mﬁéh‘ M?E!@mm t'he next

w:)rﬁ or sysl altikat m&“(chxﬁémd?altﬂds%éendééﬁéﬁ‘tﬁa H&%gfreee‘hrp V\ordqs or
is not frue
2xgng?;ar?]gn rFQHﬂé Eﬁ\ﬁﬁﬁ%‘r?HgﬂlgﬁggngrQ pl a G§§1nﬂiﬂieﬁﬁrsteps

240-250. At i risft ritctismos tihiecthat Otheoendsr 8fERBthald ne\I? an@ e at

th d- d | o e Lig es and 2,
r eSpdctivel y. By conven‘f“’ %m%%s ¥he a07aRUipIeh Motk 228 03
Thus, spaces S&termin hex theiendcof Linealunbas beem m@anhqﬁU|son

of R0/t he; gontranigo, oftuémehtl 226/ tn@era F&/Hlet h-e'tﬁrhgaahs SAN¥d i fPoES:
the zero consqna%sedra 2 Sﬁ/i &ebde & b fher rreI evant
char acters ar &S rher t ut is ot erwzse the same, and
thus no switching is to be performed, If Line 1 has
‘not énded, then at 228 it is determined whether Line 2
has ended. If so, a value of +1 is returned at 230. A
15 returned value of +1 indicates that Line 1 and Line 2
are to be switched, since Line 2 is shorter than Line
1. _ . o S
If neither line is determined to be shorter,
. then COMPARE examines the next word or syllable in
20 Lines 1l and 2 to determine their proper alphagramm:c
order. : _ _ - :

If it is not true that both words are PCL
vords, for example if one is an English word, then they
are placed in order in steps 240-250. At instruction

25 Dblock 240, pointers END1 and END2 are set at the ad-
dresses of the spaces following the current words in
Lines 1 and 2, respectively. By convention, words in

_ the PCL are separated by spaces. . Thus, spaces serve as
convenient delimiters for a word-by-word comparison of

‘39 ‘the contents of Line 1 and Line 2. Multiple blanks,
control codes, the zero consonant used as a syllable
delimiter, and other irrelevant characters are ignored.
Il or I2 can be incremented to bypass such characters,
in which case these two counters might not remain

35 equal.




- whet her

Il(or |2 can be increnented to bypass such characters, in which case t hese

“two counters m ght not remain 35 equal. - 44 - At decision block 242
the current words are exam ned to determ ne whether they are both words
fromthe Phonetic Chinese Language. |If not, then at block 244 a function

COVPARETEXT is applied to the two cu#& 5 rent words. COVPARETEXT exami nes
eagh- character in the portion of Line 1 fromthe current position,

indicated by Il, to the end position indicated by END1. Simlar- ly, :
COMPARETEXT exam nes the content of Line 2 from 12 to ENDQ These two words
are conpared strict ha-, 10 b tica ﬁgr exa ording to the
standard ASClI | or CS‘éaé¥%b%i‘P’ng qck %6¥tlt BS& returns a
val ue Cl\/P«;I xﬂhiﬁbdeﬂuiilh&t@mhe methacew@y afq homhﬁbbds tbemvvﬁrd i g\)
array |i S v n Line
accord- €fh? ngﬁ?ﬁgg & 5&8‘3&#@ %tailxgﬁ%en ?ﬂﬁé gt Birlgc et er m ned

whet her (24%0a fanctionh COMPARETEXD rics apmlieﬁntoﬁthe awa gurswi tching is

a5t “Erphe | eOMEAREIRY SBaelthdd RO cHREdchUr T LG, [ LT

to begin pmeteaanoﬁabnan 3t from the cupxent rpositions andicgted 0, then at

bl ock 25?% QENPABE tReUeRa 5881ﬂ¥@ﬁ ﬂﬁﬂ1é&£é&"bzlnﬁbl+1 s3m3qe¢= ing to

L] t th .gregter thap that
oe"S! 1Y, (COTPARBNRR pxsmipen s0 FANCR O Fidned From 135 "\

det er m nego GENDR¢i SThesk! gwo waslmrd)cudmpwear&tmwayaaepﬁsb wor ds, w
(1 dedg arbebeRLgr hpr BARBE1LSY ABrdnd YRLRE ¥bhAaLE, XY | =0 ©
or CSCI1I (see Fig. 13) sortzng order. COMPARETEXT
returns a value CMP, vhich equals 0, -1, or +1 accord-
ing to whether the word in array line 1 is equal to,
less than, or greater than the word in Line 2, accord-
15 1ing to the usual lexical conventions. . '
At 246 it is determined whether CMP=0. If
so, the current words are 1dentica1, and no switching
is required. At 248 the routine advances to the next
word by setting Il=ENDl and I2=END2. Next, at block
29 205, Il and I2 are each incremented by one to begin the
examination of the next word. |
I1f CMP does not equal 0, then at block 250, AU
COMPARE returns CMP, that is, either -1 or +1, accord-
ing to whether the Line 1 current word is less than or
25 greater than that in Line 2. In the latter case the
lines are to be switched. -
If it is determined at decision block 242
that both current words are PCL words, that is, PCWs or
PPCWs, then they must be compared syllablé-by-syllable
30 (ideogram-by-ideogram). This is carried out in steps
260-284. o

Referring to Fig. 12B, at instruction block
260, the end of the first word, or the first syllable
of the current PPCW, is found using the separation
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Referrimg to Fig. 12B, at instruction block-260, the end of the first word,
or the'first syllable of the current PPCW is found using the separation 35
- 45 - logic discussed previously. The SEPARATE subrouti-ne returns val ues
ENDSYL1 and ENDSYL2. ENDSYL1 represents thé index of the end of the first
syllable in Line 1 that occurs between145and END1. Sinilarly, ENDSYL2 is
5 the chex of the end of the next syllable in Line 2. After the syllable
ends have been. found, then at block 262 the currenti:syll abl es are conpared
wi-th respect to tone. This is performed by a subrou- tine reférred to as
TONECOVPARE. ARETEXT, but is nodified
according to Jt?%uf:?bsﬁ'&'ﬁﬁib@ﬁeﬂépé‘?ﬁgbovg%ﬁ] BARARE fubreut ingpear

t oget her |naxnt¢pmggvahues ENDSYD], aaﬂdENMSMna'IﬂENDSXLIﬂiﬁpﬂesénts

hir acter o 1 e rindbk [of “ERE entoall EpA B eaRe SYARMSTR A R0 am o

'be separ at ed.thak o@cunsbetweenciluandofl EoﬁwmﬂlankyirENDSYLzraasfornB
al | homot gnestioé fndexcoe! eRE- eRd! bEOkfie Wkt sﬁﬂl’ﬂlﬁ Bl gg ged Torm
havi.ng the sane particul gr pronunciation t i'es :

en a
PARETEXT. TONECOVPARE r &% fé!exaﬁxﬂel@h em chave- geen foundurrent
syl | abl es ar et Oa®"BIocRNI6RSthe ebrﬂanitcﬁ?'l laMl ds0 At ldiiip é current

FYALSBLe S T dekiolf Rl tBRe BE T phblored I Haeiemopir
returns the vEdn:etlf&raedlhetascTONBchPmRE266TONExxhaWHUEFis(BEH1+S equal
o B Fad o SORPRREREREIOLES T5epbHTNE RNl ] B2
acconpl i sh t HHule d}mrébeﬁeheagpnabgveh&hat homotones must appear
together in an alphagrammic listing, and further must
be placed in alphabetical order with respect to one
another. It also disregards final characters that
15 'could cause PPCWs having the same initial ideogram to
be separated. One advantageous feature of TONECOMPARE
is that it transforms all homotones of a given tone-
syllable into a single predetermined form having the
same particular pronunciation, and then applies COM-
20 PARETEXT. |

TONECOMPARE returns a value CMPT, which is 0
U if the current syllables are homotones, and is -1 or +1
' according to whether the current syllable of Line.l is

less than or greater than the current syllable of Line
25 2. At block 264, if CMPT does not equal 0, then TONE-
COMPARE returns the value CMPT at instruction block
266. If, however, CMPT is equal to 0, then the two
current syllables are homotones and it must be deter-
mined whether they are in the correct order alphabeti-
30 cally. To accomplish this, COMPARE then applies the
COMPARETEXT subroutine, described above, to the current
syllables. In comparing PCL letters COMPARETEXT fol-
lows conventions similar to standard ASCII or CSCII
(see Fig. 13) sorting. The system assigns digital
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CCMPARETEXT subroutine, described above,- to the current syllables. In
conparing PCL letters COMPARETEXT fol - lows conventions simlar to standard
ASCI| or CSCII (see Fig. 13) sorting. The system assigns digital 35 - 46
- values to PCL characters that are above the val ues assigned to the ASCI
character set, so SORT places PCL |et48rs al phabetically after English
“letters. At in- struction block 268, COVPARETEXT returns a value CMP in 5
a nhnner similar to that described above. At 270 it is determ ned whet her

. CW is equal to O. If not, then at 272 CCNPARE returns the value CWP, which

is either -1 or +1. homever CMVMP.is e to 0, then in 10 addition to
bei ng homMakkes tH ?% charactess I%%@q’ 2bave Hhe | ¥aivesi dentical . Af

I214E}Vr[])ngL?a§$ é‘m%a'?“gn“f\tmged“tmm’t @“'te o BORMObrabissPCl N0\
e rqutine ts to ne et her

“the end oft 5%%6 ﬁﬁg igadly, (ﬂﬁﬁkﬁ ﬁ etters. degé ned whet her

11 is | essﬁtwctﬁbiﬁ)lbhecklezsaas m@xﬁasettms E&IDQalue aMPt Rar word i s

ot 180 ?4%@?%%‘ SRR B BFeAhd Bie B odhngeetd 2 e

however, termined uhethen@%eeml G Qr\oroﬁ aBobeehheBadhed, it is
then det erﬂf%ﬁﬂﬁ"f&t&?ﬁs"‘@?fé‘@aﬂ? afpsls vﬂhé’ﬁ’%&"‘gﬁggﬁgw been

r eached. routine passes to instruction wher e K&)
and 12:M19¥mﬂho|ncrenented by one and the conparison of the next t wo -

current words is contif\uatbwéver} cgpdggeéquagdtater@uanniﬁﬂock 278 t hat
the 928' of ggl é’ioﬂetgnfagxplgsh%%% orn%ascq:%é ttvpéancl?zt'rent syllables - ~
are alphabetically identical. At 274 the routine then
advances to the next current syllable by setting |
I1=ENDSYL1l and I2=ENDSYL2.
At 276 the routine tests to determine
15 vhether the end of either word has been reached. That
is, it is determined whether Il is less than ENDl as
well as I2 being less than END2. If neither word is
ended, then the system returns to block 260 to deter-
mine the end of the next two syllables in Lines 1 and 2
20 @and to apply TONECOMPARE. _
I1f, hovever, at decision block 276 the end
of one word has been reached, it is then determined at &
block 278 whether the ends of both words have been '
reached. If so, the routine passes to instruction
25 block 205, where Il and 12 are both incremented by one
and the comparison of the next two current words is
continued. -
1f it’is determined”aé decision block 278
that the end of only one word has been reached, then at
30 Dblock 280 it is determined whether it is the end of the
current word of Line 1 that has been reached. 1If not,
that is if I1 is less than END1l, then the current word
in Line 1 is longer than the current word in Line 2 and
the two lines should be switched.  Accordingly, at -
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30 bl ock 280 it is deternined whet her it is-the end of the current word of
Line 1:-that has been reached. If not, that isif I1 is |less than ENDL, then
the current word in Line 1 is longer than the current word in Line 2 and
the two |ines should be switched. Accordingly, at 35 - 47 - Dblock 282
the routine returns a value of +1. |f= &A& the other hand, ‘| 1=ENDI, then it
Is the end of the current word in Line 1 that has been reached, so no
smﬁtchﬂng is required. Accordingly, at block 284 a5 value of -1 is
returned. D. Keyboard A keyboard which is particularly efficient in

wor d pro- 10_cessor__or the |ike,

entering the PCAJnN a, conput er,_system

is il : ugt r at elaﬁ?ﬁ*F#gz Eggngﬂggaﬂfgir uras A yaie of the kEfnogRd is
ide@'rf] cal to thetatherdh&MERTY1ENDAG" ¢han itt!_neissuﬁmlaé!ﬁh%ﬁq{esym- b\% S ]
are shown in’ t tkgn eqc - 1 on. e, etters whic
cor r espond toé'ggﬁéﬁée‘;’ggé &goéﬁgi‘u"o gpé%}slﬁ'&%i haen ifeeq%?u‘?' sP8eM8f each
key. Two PC/svitchingais required.h Acoesdinglypadt Keloglks284taon. The

upper rigpt-hgg ehkeLyCokr to the uppercase . position of the
keyboar d Emhereﬁ?ﬁeéghi%tQEegaﬁgga%gén depressed) and the | ower right-hand

letter of 20 each key position corresponds to the | owercase position of

t hat key posip] onkevyBbardeyboard arrangenent nmaxi- m zes the efficiency
wi th which a typrst or kKeyboqrd oper.at can _enter PCL i nf tion into a
dat’or word processing i)y)gqéga vhich is par%ﬁgpiag,lg ﬁ&rr{}ﬁ%# shed

st udi es conceiniegtefihgithe PCAbdntd laayosputeraysten | hewofd@sprbanous is

Drorak el0a CHRFSEE)BE) toRrTaNES A8 1IN R #R6 £ia 0 pe o 0

keyboard shoupbysical arrangement of the keyboard is identical to a

~ standard QWERTY keyboard and the standard QWERTY sym-
bols are shown in the left portion of each key posi-
tion. The PCA letters which correspond to each key

15 DPosition are shown on the right side of each key. Two
PCA letters are shown with respect to each key posi-
tion. The upper right-hand letter corresponds to the
uppercase position of the keyboard (where the shift key
has been depressed) and the lower right-hand letter of

20 each key po;ition corresponds'to the lowercase posigion
of that key position. This keyboard arrangement maxi-
mizes the efficiency with which a typist or keyboard
operator can enter PCL information into a data or word
processing-system. '

25 B There are many published studies'concerning
efficient keyboard. layouts. Perhaps the most famous is
entitled Typing Behavior, American Book Company, New
York, 1936, by A. Dvorak et al. This study suggeéts
that the placement of characters on a keyboard should

30 Pe determined on a statistical basis so that the'typiSt
moves his fingers from the home keys (the keys "a, s,
4, £, j, k, 1, ;" on the QWERTY keyboard) as little as
possible. To this end, the most frequently used group
of keys are located in the home row (the third row of
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30 (be determi ned on a statistical basis-so that ‘the typi st noves his

fingers fromthe hone keys (the keys "a, s, d, f, j, k, 1, ;" on the QAERTY
keyboard) as little as possible. To this end, the nost frequently used ’
group of -keys are located in the ho rom1(the third row of 35 - 48 -

Fig. 10), the second nost frequently Ssed group of keys are located in the
row i nmedi ately above the hone row (the second row of Fig. ~10), the third
nost frequently used group of keys are located in the row i rmedi ately bel ow.
the hone row (the fourth row of Fig. 10), and the |east frequently used

group of Feys aog, Imt @édcma m%émm@e&@f&tﬁ of ORe W of Fig.
10). Wthlanech ro nost frﬁglg%{u useches re xflnger
keys, the3&&c ﬁ&aﬁﬁ Sﬁﬁe Y pboye the h?'ﬂ%lléoﬁ nger key\t)
the thir d(thet s’ececpderrldwy cfs@tiéaeylSO)B{ ethéethieﬂr‘tﬂkrfééislﬂefr én@!g?[;/grea‘[(ou h
g:te];nr ?guggga B%x?ho rn)){é%t"%(ra%frlt Ci edréét4f ’tfi)r%' ht° a’k@“?‘h 3t&t®ount the
desi r api | beloy &%%M&tm ttlyq)lﬁnymh trqvheof efiganti0) gb?%lhgnfegﬁl {mgc
gfag?ﬁz'gpﬁas}h S%?@ﬁéghants JF y é?lf5¢%€%§ £9% -consonant s,
on the ri §AWSsABO Qtﬁﬁptﬂﬂw'QidF?m.tyQEd by tz:t;hggh'“
Pﬁgdl gttttggtmgt%@g‘ rﬂﬁﬁ, gl;é ﬂegsg'q So vowe tones %S gélegiégt ed on t he
ri ght - hand™ gFﬁefd‘Pgﬁ’l’et"t@' aﬁtfﬁ%‘{m requeRtly Rsednkeyshan keys
ondt theq | edrehshe middlef ftﬂnge% kéwb(lﬂiesi El'gxofdlﬁ@%%?ﬁ;@%ee%%b¥h|ee‘;;r an .
IS: ngsol n Egehex%%r%nese eftsl%a# ﬁQ%?ﬁ‘%'ﬁ I"Ptt }P%ffml’l’ém me$k right - hand
si de of tﬁgeqyyn@dauuseﬁbhgys are the little f1nger keys.
- While the Dvorak system is usually the most
efficient, it does not take into account the desirabil-
15 ity of alternately typing with ;he.left'and right hand
as much as possible. The keyboard shown in Figure
10 achieves this result by placing all of the
consonants, and preferably all of the semi-consonants,
on the right side of the keyboard so that they are
typed by the right hand of the operator. The most
frequently used VOweltones are located on the left-hand
side of the keyboard. Some voweltones must be located
on the right-hand side of the keyboard since there are
more voweltones than keys on the left-hand side of the
keyboard. As used herein, the left-hand side of the
keyboard refers to those keys to the_left side of the
dark lines in Fig. 10. These keys are struck with the
left hand. The right-hand side of the keyboard refers
to those keys of the keyboard located to the right of
the dark lines in Fig. 10. These keys are struck by
the right hand. |

20

25
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to thoée keys of the keyboard | ocated to the right of 30 the dark lines in
Fig. 10. These keys are struck by the right hand. 35 - 49 - Since the
PCA contains 85 letters, they cannot all be placed on the | owercase of the
keyboard. Only 43 can be pl aced on the-l ggeccase of the keyboard. By
select- ing the particular letters shown in Fig. 10, 74%of the letters
used based on frequency of usage are contained in the | owercase. The
keyboard of Figure 10 also determnes the |ocation, of the letters on t he
keys as a function of the tones the voweltones carry The nost 10
frequently oc8incengheoREAi contadns, 8§oleh&ewsmehmmqesannunuatltBEéfourth
tone are a! peaGEECoRNhEC1BRERCRANY GECWNiETHard 0. oty g3iGmecond
nes c -

nost frequent used tone € Vowe l}ylng
thi s"tone ar ebﬁoEAPEBdoﬁnt kBesdovercase ofrihe keyborsd .nofy feedrant | y

used tone is iﬁgetﬁe 9aeltabhlafr tl'éQt\é%ehh%w 192 “Qot Ly GF ghPcat ed

t he bott k The | t f ‘use tone 1s tone
g? ang aFE»?o %g£§FFaBF8§ Sé §|H& gﬁlgqugg Sﬁée 3oh é&q fanfaingd r ow of

t he keyboard. iROthe lowercaselo nake it eaS|er to learn the |l ocation of the

|l etters on the keyboard, f al. so groups vowel tone

fanmilies together so thzﬁﬁ?g‘%@ia f ‘g’i&éﬁq $°vowel tones of a given

fani 'y are endeteumiBesgtheeclogae ibnngdr thecfllettiers om khe keys tdw a

vowert one fa r I e i fi e
ﬁ#ﬁcﬂoélloi the ltolh)ég g;hblgy theJTt%Hes ctaEJ Thd t%&egk/omel tone

vowel tone fa are all r|ng i‘nger,
famly 7ho/4 &requentiypescsyrtzns |t@ne iSd doaef idngso, thed vaweltorsss 35

carrying the fourth tone are all located on the home
row (row three of Fig. 10). The second most frequently
used tone is tone 1, and all of the voweltones carrying
this tone are located on the second row. The third
most frequently used tone is tone 2, and all of the

e voveltones carrying tone 2 are located on the bottom
rov of the keyboard. Théileast frequently used tone is
tone 3, and all tone-syllables carrying this tone are
located in the top row of the keybéard.

20 To make it easier to learn the location of

the letters on the keyboard, the keyboard of Fig. 10
, also groups voweltone families together so that to a
N substantial extent all voweltones of a given family are
entered using the same finger. Referring to Fig. 10,
the voweltone family 47-50 are all typed by the left

25 )
little finger, the voweltone family 51-54 are all typed
by the left ring finger, the voweltone family 71-74 are
all typed by the left middle finger, and so on.

30
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- 50- G_Alw control ling a di g| tal computer to encode and ~
store the ideographic Chinese | anguage, the nethod conprising controlling

the conput MLl he 5 steps of: a) selecting a set of Chinese -
I deogr ans ﬂ“\m“mﬂ“% ‘ stored; b).gg-sel ecting one and only one
digital represéntiati’n for each selecteg | deogram 10 c) sel ecting
a set of letters for a phonetic Chinese al phabet (PCA) which can be
formed into phonetic Chinese  words cra1g/¥) mhich fully identify

t he pronunC|at|on of such sel ect ed i deograns; selectln%: one _ and :
only one ledigif fiethed of, candmokling f%ﬂ%b@@’ﬂ%&ﬁ @)encoiering a

nDnosyIIabl@uac%t@ﬁarxmd1iﬁéﬁﬁ&ﬁphi& Ch&hése‘lﬁﬁ&ﬁ e, tﬁécﬁethod
associ at es t he , %;Hﬁ?téﬂ resent aii ons of the deograns and PCA IettQLp

" so as to i dSPMENE ecPBté'ﬁ 11001 FBRs MBS et hEaFE¥peltt vdn
di gi tal Peprsteps aifizons of each sel ected ideogram and its correspondi ng

PCW 2. A néth as g 1a S ters_reprgsent the
foll owi ng | anguag el eérféaiet%&x{ala) V\ng: [ ?yqnfe%\%o ?g,ogﬁg &6 33 a
plurality oﬁnnndad\ﬂnd1sMnnﬁdsald vomels are pronounced; and c) a

Pncl ude ) & Bur aly e v oue fonos ™ eac Ry hleh o TR ent < a
give vovel §@Mﬁﬁ%ﬁﬂﬁﬂﬁﬂﬂnqumtQ¢Q¥gﬁ3k§Fﬁﬁﬁuideﬂqrﬁwa a pIurallty of -~
sem - copgonant s, ggach éﬁlé’&t:.%r%or%%%”t ofad ﬂét’é@rso"‘eorsoém%ﬂorféaéi@cuw
of tone. 35Chinese alphabet (PCA) which can be formed into phonetlc -
Chinese words  (PCWs) whlch - fully = identify the
pronunciation of such selected 1deograms, _
~d)  selecting - one and - only .= one digital
15 representation for each PCA letter; |
e) storing a monosyllablc dictionary in a memory
of the computer which associates the digital
representations of the ideograms and PCA letters so as to
identify a one-to-one relationship between the respective
20 Qdigital representations of each selected ideogram and its
corresponding PCW.
2. A method as in claim 1, wherein said PCA letters
represent the_following-language elements: _
a) a plurality of vowels; - - A
25 b) a plurality of tones with which said vowels are
pronounced- and '
c) - a plurality of consonants.
3. A method as in claim 2, wherein said vowels. include
~a) a plurality of voweltones, each of whlch
30 represents a give vowel sound pronounced with a given
tone, and . _
b) a plurality of semi-consonants,_each of which
represents a given vowel sound irrespective of tone.
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N
- b1 (= 4. A nmethod as in claim3, wherein said plurality of tones. .
I ncl udes four tones. 5. A nethod as in claim4, wherein each of 5 said
vowel t ones conprises a base character and an indi - eta—tncorporated therein
whi ch indicates the tone. 6. A nethod as n.clain12
consonants include 10 a) a pl ura'l’lffiy of “short cﬁwmuﬂ“ﬂgc‘l II&)f
which r presents ‘a respective consonant sound; b) a
consona each of which represents a respective. consonant sound pro-
nounced mnth a respective vowel sound; .and 15 a silent
zero consonant. 7. A method [ Na e as the
form TS+Q V\/nerel n ia%y |?§é‘létj‘§@§d%2i% %%%ga‘gﬁ?g?g %?{V?g formns
CV, {CSV, SV, b@fn@oaﬁéohésnﬁﬁﬁs Soug #@neSseni - consonant, and V
bei N a vomeltone, and b) Qis a generalized tone-syllable nndlfler whi ch
i ndi cates nmeani ng for di ui shi bet ween hopotones, 25_.8. A nethod as
inclaim?7, Wnergi n Q ha§t‘ong tt”r&fﬁﬁ ! [&F3im b @eFﬁéF‘eieﬁC&‘) qferr] is
the nul | etsaﬁﬂi&bwelfbnesacqnpelsészadeSEBEWaradﬁiﬁﬂéﬂ&”a§01ﬁ@ﬂpr'S'ng

a PCA et for néﬁg chedrPRERt R ERUFRER' inlBy! LniEaRE Ind SRy 1"

dlstanU|sm

K~/ : 6. A method as in claim 2, wherezn saxd
consonants include '
10 a) a plurality of short consonants, each
o of'which represents a respective consonant sound;

b) a plurality of long consonants, each of
which represents a respective_consonant sound pro-
nounced with a respective vowel sound; and

15 c) a silent zero consonant.

7. A method as in claim 2, wherein each
such PCW has the form TS+Q, wherein :
o a) TS is a tone-syllable having one of the
.90 forms CV, CSV, SV, and V; C being a consonant, S being
a semi-consonant, and V being a voweltone; and
b) Q is a generalized tone-syllable
modifier which indicates meaning for distinguishing
between homotones. :
25 _ .
8. A method as in claim 7, wherein Q has
"~ one of the forms § and G, wherein
' a) ¢ is the null set; and
b) Gis a genera11zed semantic classifier
" 3p compr1sing a PCA letter added to the tone-syllable TS
to the extent necessary for distinguishing between
homotones. |
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9. (A nethod as in claim8, wherein G has one of the fornms C, V, S and Z

-wherein Z is the zero _consonant. 10. A nethod as in claim4, wherein a
vowel Went ed by three groups of d| stinct PCA letters. 1%
A net hod as M wherein a 10 vowel sound "u" and a vowel sound

"u"- are ed by two g &@ps of distinct PCAIetters 12. A

met ho d iwn B1, *wherein the PCA can disti ngui sh between 255
hothones for PCW 15 wherein the only vowel soun_d is "i", "u", or "U'; 170
honot ones for PCW ending in the vowel sound "i"; and 85 honptones for all

other PCWs. 13. A nethod as in claimg, V\/nereln said 20 plurality of tones

i ncl udes four tones; %ai dAvBeshed as dm ¢daim |8y mhesedn Gohastones, each
of which pgRs e¥eiine F¥mE Ty OME! smdzprmeyasﬁdzmkhtw'a@&tone ~aRd/a

plurality of sem - consonants each of which represents a given vowel sound
i rr espect FPBSOMANdne: 25 four of said vowel tones respectively representing

the four tones; and further representing the vowel sound "i" when they
fol l ow one of said s ons et hod as in,claiml13 vvhereln
four 3 of said vovve?ﬁbne 3‘8’&& ﬁfe]‘s" Fé&%gzn ‘%ﬁ%’?bﬂe? ¥8YRR - e"
pronouncegoundh " dis cmeptesmteﬂubyrthree geoupshefvdimtistnd "o" when

they foll t qHQg “m', and "f" and the sem -consonants. 35
: %& E}%r%}t d as | n cI aim 14, wherein four of said voweltones v
respectlvely represent the four tones; and further represent the vowel -

sound "er" when theyjgre wrmgt%dalgy\q,prcjgn{%ngwﬁgpe;ﬁrg consonant; and
_further r%w%sier;toénrga ,yo,yvelnéognvowel sound 8¥ are each repre- N/

sented by two groups of distinct PCA _1etters.

12'._ ‘A method as in claim 11, wherein the |
PCA can distinguish between 255 homotones for PCWs
15 wherein the only vowel sound is "i", "u", or "84"; 170
homotones for PCWs ending in the vowel sound "i"; and
85 homotones for all other PCWs. |

13. A method as in claim 6, wherein said

2p Dlurality of tones includes four tones; said vowels
including a plurality of voweltones, each of which .
represents a given vowel sound pronounced with a given U
tone, and a plurality of semi-consonants, each of which '
represents a given vowel sound irrespective of tone;

25 'four of said voweltones" respectively representing the
four tones~ and further representing the vowel sound
»i* when they follow one of said short consonants.

14-.' A method as in claim 13, wherein four
30 ©Of said voweltones respectively represent the vowel
sound "e" pronounced with said four tones; but repre-~
sent the vovel sound "o" when they follow the sounds
"b", "p", "m", and "f* and the semi-consonants.
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fol1ow the short consonants. 16. A method as in clai 9, —Tonprising

selecting a primary set of at |east about 8000 i deo- are
those nost frequently used in the Chi- nese | anguage. @mﬂ"mu% m‘
claim 16, wherein at |east about 3900 idg@gkans of sal @ peEl ) *

15 account for at |east about 97 percent of usage, -are uniquely |dent|f|ed
by PCM$(having one of the forns [err] TS+v, and TS+Z, V* being the sane
vowel tone as that in the tone:syllable TS 20 18. A nethod as
in claim17, wherein all of t he remai ni ng |deograns of the Chinese |anguage

are uniquely identified 3 PAvgmethodgashinf ciminsid, whenein i four PCA

letter other &f FEL aim18,
mheggbn at légsféggéu?bgéltgﬁgg reﬁpeﬁﬁgﬁéﬁklréél QR OX|na?eP$ 4100
f

i dedyf ans of tPReS;; AR y¥§€$ e TERNIeSANY e vml $9‘éﬂdbye§r"rplwbﬂnng a
semantic cl asthéyecar@ wiititens aad?x@\dzetﬁtﬂléwm¢a£héozé?o' ééﬁgbﬁlﬁlﬂ'tc '
radi cal hav- 3qd|£aﬁg neanln S|mlz¥rh t of t ran1%
identified 287 PﬁEdrgg eFent,; QMéi BlP €Bnf F§és no nore
.than 4 PCA | efotlew She sho&t—dﬁhsohauﬁsumias |n cl ai m 20, wherein each
.PCWconprises a frequency wei ghted average of 2.4 PCA letters. 22. A nethod

of controlling a digital conputer to _carry out a text processing nethod
conprising the steps of :1& A mebhodraagxnaclsnm 9y aumpmisingic Chi nese

| anuage char %éfééthﬂgd ?gﬁfi t &850t 83D i8keo-

I dentifying a sound %ma(hlnes an uage, sard string of
char agt eng i nGF8lSENnY &F 8x&: eQ#EHEkYeV§edetht§ﬁonMﬂ

chalacters deﬁesenmaﬁguage.

17. A method as in claim 16, wherein at
least about 3900 ideograms of said primary set, which
15 account for at least about 97 percent of usage, are
uniquely identified by PCWs having one of the forms
TS+@, TS+V*, and TS+Z, V* being the same voweltone as
that in the tone-syllable TS.

20 - 18. A method as in claim 17, wherein all of
* the remaining ideograms of the Chinese language are
_ uniquely identified by PCWs having the form Ts+G, where
AL G is a PCA letter other than V* or Z. :

19. A.method as in claxm 18, wherein at
least about 80 percent of the remaining approximately
4100 1deograms of the primary set are each uniquely
identified by employing a semantic classifier G which
is a PCA letter similar to an ideographic radical hav-
ing a meaning similar to that of the ideogram to be
identzfied. '

25

30

20. ‘A method as in claim 1, wherein each
PCW comprises no more than 4 PCA letters.

35




10 phonetic Chinese word of variable character |ength, each phonetic
Chind@e word r rmﬂl “ﬂli‘ d only one ideogram and providing the sound
and tone |nform pronounce that ideogram and processing =
sai d continuous %trind in the conputer _13_ nenobry so as to accurately

determ ne the beglnnlng and end of each™phonetic Chinese word in said
string. 23. A nethod according to claim22, further conpr|5|ng referring

to a stored.NDROsMkhRAI Gs dirftd 4 Y20 | Oukd ggeﬁ ¥c ességkqg he one
and only one |? 8Han120 corresponding to eac one §& wor d.

24. A net hod® FPSVIWﬁggatﬁngﬂﬁFaSGnﬁét8ﬁ4tBC6ré&t§eas-alphagrann1c -
listing of a2get af ummbdstorﬁ Rsnt ¥ BTinP &l 81 iﬂﬂl'@&’gﬁéﬁ@ﬂ Eoplcgﬁr?b' ty .of

h t to form one nor e onetic nese -Wor eag
SSaLﬁgng[?cmgk ngsgeﬁ%rgrPgﬁﬁgggﬁtPﬁﬁgBReCQWBréﬁquoﬁéeCﬁtﬁ§§e°fhdeograﬁrj
and prov ding teetesdngd aambtﬁxnge|6&0rp@6nea1¢eqchlﬁgs%o Qgﬁnggge
the method conpERcleEiRELSa” sbidld B PEECLERBLESE JeRRR Shatarecs: eps
of : storing ifentdfy ngmer@Qundrﬁyﬂﬁqre#annmmy bhetahinespuuanguagétlng
the set of Wgasdasiriiy idr ALRIALEEEPLC 1ALYREHECLY N SAld B35 GoZbpRoS are

listed in the alphabetlcal or der arac
sai d al phabePfcafh BFEEFeﬁévngeBVBrrBH@HPtoofhecbﬂrenterhatde&}nahb Sarln%_}

whose cat@ esrmadeagcf r:hshe%l TR of IVPTIRIE® &h& +8€£&£' seﬁ%@{lhega%ed

RIS S eRd Rk R RN ) <
pur poses of ddebgbanmi zatd Oprafviﬁliﬁgstfhélg%ou&d agflaaldond r iR9Srhhti6d
eopert to: %Eéai%ﬁﬁsFé “bedhouhel PRaR’10pS5EtRy 8Pf i ng o digital
respect to onhe-= Fr ing a digital
conput er processing said continuous string in the computer
15 memory so as to accurately determine the: beg1nn1ng and
end of each phornietic Chinese word in said string.

- 23. A method according to claim 22, further comprising
referring to a stored monosyllabic dictionéry to
unambiguously determine the one and only one ideogram

20 corresponding to each such phonetic Chinese word.
| 24. A method of conttolling a digital computer to create
an alphagrammic listing of a set of word strings, each
word string including a plurality of characters which
combine to form one or more phonetic Chinese words, each ‘s)
25 phonetic Chinese word representing one and only one
Chinese ideogram and ‘providing the sound and tone
-information :required to pronounce that ideogram, said
characters having a predetermined alphabetical order, the
method comprising controllxng the computer to carry out
30 the steps of ' ' _ '
storing the set of word strings in a memory ot the
computer; sorting the set of wdrd strings in alphagrammic
order wherein . said word strings are listed in the
, alphabetical order of the characters in that word string,
35 said alphabetical order being overriden to the extent
' that (a) all strings whose cofreSponding first Chinese




prdcesie character strings, the method conprisin
ut

the co ter to carry out the steps of: a) entering a strlng of rs
of va phoneti c Chi nese al phabet (PCA) in a nenory of th nn““ﬂ hﬁ
1) said PCA includes respective pluralilgges of 15 iul

sem -consonants (S), and consonants (C), and including & zéro" consonant -
(2); 2) -said string of letters includes at |east two separate phonetic

Chi nese words (Eﬁ&%@raﬁﬁcBr&audememesmnaxkti&sﬁéﬂrmaaaﬁheMMeéeiﬁuiﬁbhesa
tone-syl |l abl e 20

th SV,
gener al-i sed neaﬁFnaiPhageg%Fﬁ lﬁﬁngFeH%ﬁagﬁﬁgWﬂﬁ?%ﬁléi ?cﬁﬂﬁg %%ﬁé??s
PCA letter and phenounsedonwbthanyh&Clsan t esqurpd O\almled tblnat Qreanhbstedke

the\yprn1of onetg§$@§%9neo% gggg;éﬁ‘eggﬁﬁgggg#gg arac? sZ? ng

retrofl ex |deogr ef "STPP g
3) each of3 saandPaid e@pnagank;sﬁﬁﬁeﬁngeﬁhqx<ﬁnethﬂrﬁ%ﬁps|aebgaaﬁ1(h d

provides the goup fﬁgt o hﬁ e | r pL
i deogram and 3% Q ed i'ﬁ nalgﬁfttiggll %ﬁéﬁ ﬁgs rﬁ%@%rm€+g S
preceded in sucAnetherg by the zero consonant, and each non-initial PCW

that has the f02515N%C?métHBQCEGQd an%!éhliﬁ?rlag akyithe céfplter to
consonant whenever - such | ast-nmentioned

lL.ows a P avi ng _one,o
the forms 35 CVETaRASES/CEhaRACtsT. 565tHiNgS sep it i nfet ggé d COEPFLANI |
theé—/ menory0unashtgoaushy tnéoc&npdteepababarayoaﬁtlehshsnepe vgrds
I ncluded therein. 26.,A nethod,accordi Zg L r Z%Qg 5
referring to a stBled SRSABPE aBi & r&#n’qlg ap; 8 g gg
det &rfri ne ‘'t he | Chdgess calpkapetdi ﬂgpA)o dachasusémapbtpnes ct(Hel neempwheu. '
wherein

1) "said PCA includes respective pluralities of

15 voweltones (V), semi-consonants (S), and consonants (C),
and including a zero consonant (Z);

2) said string of letters includes at least two
separate phonetic Chinese words (PCWs), each said PCW
having the form TS+Q, wherein TS is a tone-syllable

20 having one of the forms CV, CSV, SV and V, and Q is a
generalised meaning-indieating modifier having one of two
forms, namely a PCA letter and the omission of any PCA
letfer; provided that Q cannot take the form of one

Ao : _ voweltone (RV) which is employed to indicate the

25 retroflex ideogram when it occurs at the end of a
character string; |

3) each of said PCWs represents one and only one
Chinese ideogram and prOVides the sound and tone
information required to pronounce that ideogram; and -

30 4) each non-initial PCW that has the form V+Q is
preceded in such string by the zero consonant, and each
non-initial PCW that has the form SV+Q is preceded in
such string by the zero consonant whenever such
last-mentioned PCW follows a PCW having one of the forms

35 CvC and CSVC; and




27. A nt¢+mm#fﬁﬁﬁﬁfh+ﬁ}4aa—cla|n125 or claim 26, further conprising 10 -

a) def m ned al phabetical order for said PCA letters; b)
enterl n !!ll!'m Emﬂm’ﬂi}ﬂym said strings of PCA letters in the conputer :
menory;, sai d strlngS|$che conmputer nmenmory in 15

al phagranmm c order wherein 1) said strings are listed in the al phabeti cal

order of the letters in that string, 2) sald alphabetlcal order being
overriden to the tenst trings corres ondlng
first Chinese |deograns are f%g%tlcaﬁlare # toégther%@ ﬂﬁ?ﬁﬁges of
al phabet i zatin@mbigieusly thOP@ﬁsilﬁqpﬂranelngenptbqo@haeesmtﬂbﬁdﬁesane

sound and tqm%yyaédlgﬂé¥gﬂ§gether for purposes of 25 al phabetization of ..
t he strings; strings. listed _together in steps 2i .and 2ii being Ilstega)

i n al phabet i (ﬁcmﬁt ?hareepddns: Fvorelaimt REp. Sxarthemmaomprising
control | Bng x&ﬂi!xgn‘hﬁd ce&putaer bBeoeeaodenciivky ﬂéﬂﬁ: Cai; B@$8nakYeOHANS,

of 2 ool dupRL ey y; aciitnine | Fhe “%%8&85%?@%&%%&%@%‘%&5( POA
- Which is capﬁ@hasﬁchﬂphpnétdocﬂhﬁnéeerwpﬁaJ phonetic tone-syllables in
?lepg:gnt 2% |207ns1?l)(raq%aaﬁ’$(£g?%€$%?gogo cl3 Em )2E b§e|°é@t‘19’hgzaéd sélr"ﬂ?erChl nese
i deograns tconprisgingled and stored; d) .sel ecting one and onIy one
Pione 1 3ng eacn e eI AR e SfindS i e B
di ctionary ﬁ@#ﬂrﬁﬁﬁn%ﬁtterso n\J
b) entering at least two of said strings of PCaA
letters in the computer memory; and
c) sorting said strings in the computer memory in
15 alphagrammic order wherein |
1) said strings are 1listed in the alphabetical
order of the letters in that string,
2) said alphabetical order being overriden to the
extent that ' '

20 " i)  all strings whose corresponding first Chinese
ideograms are identical are listed together .for purposes
of alphabetization, and

ii) all PCWs in the strings pronounced with the
same sound and tone are listed together for purposes of v’
- 25 alphabetization of the strings; all strings listed
together in steps 2i and 2ii being listed in alphabetical
order with respect to one another.
28. A method of controlling a digital computer to encode
and store Chinese ideograms, the method comprising
30 controlling the computer to cafry out the Steps'of
a) selecting a set of letters for a phonetic
Chinese alphabet (PCA) which is capable of uniquely
identifying all phonetic tone-syllables in Chinese,
b) selecting one and only one 7-bit digital
35 representation for each PCA letter;




of “the conput er whi ch associ at es t he di gi t al—repr esentations of
t he ideog(ans and PCA letters so as to identify a one-to-gn ' ' '
bet ween the respective 10 digital representations of eaﬂiﬂmj“gg Wﬂmﬂ
i deogram and its corresponding PCW 29. A=BB+hod as in ¢l ) arern
said 7-bit digital representation for each PCA letter is within the range
80H FFH. 15 30. A nethod as in claim29, wherein said 7-bit digital
representation is wtfdn taeleahingsod Bt ®f Ghimesed iateagrapisi mo28be
wherein sai d 7- bphediagit #hq' gRoeaghtation is within the range 81H DEH 32.
A digital conputer which s programmed to carry out 20 a net hod according
to any of the precedify cl 8¢k8cting onet fed oPndygiens | phomeddiongChhdese
storing the ideogspahi qpcw)Chi éeSosed angsagepca 3ubebagti ddy uAsquel

her ei nbefore gescribed _with reference to.the acconpanying. draw ngs. 25 3X.
Appar at us forgdibé?ﬂF?§$%ﬂﬁoﬁ?ﬁ ﬁﬁgeEFS?iﬁg | Bél - "

epgtamgeaffaphi c Chi nese
| anguage, subst antepl | ystossnygereimhsésy Flaleser dhedivhabyr dnere£npembey
the acconpanylngogramkggs..%%ﬁ%%ter which associates the digital

representations of the ideograms and PCA letters so as to
identify a one-to-one relationship between the respective

K~/ 10 digital representations of each selected ideogram and its
. corresponding PCW. ' '_
-/ © 29, A method as in claim 28, wherein said 7-bit digital
| representétion for each PCA letter is within the range
80H-FFH.

15 30. A method as in claim 29, wherein said 7-bit digital
representation is within the range 80H-DFH.
31. A method as in claim 28, wherein said 7-bit digital
representation is within the range 81H-DEH.
32. A digital computer which is programmed to carry out
20 a method according to any of the preceding claims.
33. A method of digitally encoding and storing the

ideographic Chinese language, substantially as
hereinbefore described with reference to the accompanying

5\/ drawings. '

' 25 34, Apparatus for digitally encoding and storing the
ideographic Chinese language, substantially as
hereinbefore described with reference to the accompanying
drawings.
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