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Abstract

Information stored in a computer has many advantages over the information
stored on other media. One particular type of information is plain textual data,
which can account for a large part of information. Considering the portability, text
written using the ASCII character set, which is the standard for writing English
textual data is highly desirable. This paper describes a scheme, which can be used
to record any kind of Sinhala textual data, using an English computer keyboard.

1 Introduction

It is becoming quite common that many people have access to a computer. Com-
puter is an ideal place to store all kinds of information. One simple, though
extremely useful, kind of information is plain textual data. The amount of infor-
mation of general interest that has been stored in computers is immense today.



Complete works of Shakesphere and others are available on computers in text
format for anybody to read.

All computer systems have simple programs called ‘text editors’ to write tex-
tual data, using a standard character set called ASCII character set. Because
this is a ‘standard’ character set, documents written with these characters can be
read by all computer systems, and be modified. The ASCII character set includes
all the letters of the English alphabet, the numerals, as well as many commonly
used symbols including punctuation marks. Thus they are sufficient to write any
plain English text. Because they are universally accepted and understood, a lot
of computer programs that run on different types of computers heavily make use
of them. A good example is electronic mail. Because e-mail messages are written
and read on all kinds of computers, adhering to a standard character set is of
utmost importance. The same is true for many other programs.

Now it is so, that not everybody using computers has Fnglish as his mother
tongue. He is at obvious disadvantage because his computer keyboard most likely
has English keys. And even if he could type using a keyboard that has the letters
of his own language, he won’t be able to take what he wrote to another computer
and view or modify it. He also won’t be able to send it to another person via
e-mail. Of course, one can forget about his own language and always use English
when using the computer. But this would drastically limit the potential computer
users to those who can work well in English. Another important aspect is that,
even if a person whose mother tounge is not English is fluent in English, he will
often find that he can express himself best in his mother tongue. This is clearly
evident in communications between people whose mother tongue is different from
English. They try to use the ASCII characters to mimic the sounds of their own
languages.

This is not uncommon even with us — the Sinhalese people. Since long time we
have been writing names of perosns, of places, of roads, etc, using this method.
Unfortunately, there does not exist a common consenses as to how a particular
Sinhala word will be written using FEnglish letters. I find it rather annoying that
the same name is written by different people in completely different ways - and
pronounced totally wrong. For instance, a name like ‘8@®00%" may be written by
various people as ‘Jayawardhana’, ‘Jayewardena’, ‘Jayawardane’, ‘Jayawardana’,
and so on. And a foreigner reading this name might pronounce it in a completely
incomprehensive way.

This brings us to the point: We need a general consensus as to how a Sinhala
word shall be written using English letters. We should arrive at a consensus, which
would not allow such ambiguities as those mentioned above. It must allow writing
any Sinhala word in an unambiguous way. Such a scheme is called a transliteration



scheme. Once we have such a scheme, we will be able to write Sinhala words un-
ambiguously using English letters. With that, we will be able to use computers to
store and communicate lots of textual data written in ‘Sinhala’. (When necessary,
a computer program could translate these texts into ‘real Sinhala’ text. It suffices
here to say that such programs can be deviced. The author of this paper has used
such a program to typeset the sinhala words in this paper.)

In this paper, we present a particular transliteration scheme called sumihiri.
All aspects of using sumihiri to write Sinhala text is described step by step.

2 Guiding Criteria Behind the Design of
‘sumihir?’
The design of sumihiri was determined basically by the following principles:

1. We are already using English letters to write our names, etc. As far as possible,
we must retain those conventions which are logical.

2. It must be possible to write any modern Sinhala word without ambiguity.
3. It must be rather easy and effortless to write.

4. It must be possible, with a little practise, to read and correctly pronounce
documents written using this scheme.

5. Typing must be kept to a minimum.

The sumihiri transliteration scheme has been designed taking the above as
guiding principles. To give you a taste of what you can write with it, sumihiri can
be used to write everything in the following:

GG RHMG DE €, 6WIVOB ¢e3diOE B BhiO 81 S-oea BOw miSer & @S
GOcRJ0 8y qr2.

3 Base Letters of sumihiri

One first thing to note is that we need to distinguish between the two sounds in
‘@', In sumihiri , the first “open” '® is written as ‘ma’ and the second “closed”
‘@' is written as ‘me’. This greatly facilitates the correct pronouncing of a word.
Thus even if the two Sinhala letters (both “®") are identical, in sumihiri we write
them differently.



Example:

®® : game
6] : paye
¥®HG  : nahaye

It is strongly recommended that you adhere to this convention when distin-
guishing between the two sounds.
The letter “g” is given simply by “a”:

Note that there is no Sinhala letter that corresponds to a single “e” in sumihiri,
because that sound does not appear in written Sinhala.

As you can see from the above examples, there are no big surprises there. You
would write most of the letters the way you are used to. However, there are a few
exceptions. Notably, when we reserve “ta” and “da” for “&" and “®", we need to
introduce some other letters for "@" and “€". sumihiri uses “tha” and “dha” for
these two letters.

2 : tha
¢ : dha

This clearly needs some practice. However, with this convention, there is no
ambiguity arising when writing those letters.

Example:

‘ thadhe : ¢ ‘ bathe : @a ‘

Similarly, there is
® : cha

For the ‘@®godn’ letters we simply use ‘capital version’

D : ka — @ : Ke
® :ga — & : Ge
& :pa — O :Pe
® :ba — & : Be
2 :tha — O : The
¢ :dha — @ : Dhe
® :cha — & : Che




Note how “Q", “©" and “&’ are derived from "@", "¢’ and “®". In addition,

: Le
: Ne
: she
: She

368

For the nasal (638 '8 @) letters, sumihiri uses the following convention:

® : Nge
¢ : Ndhe
® : Nde
@ : Mbe

This is also quite easy to remember: there is just an “N” or “M” in front of
the basic letter. For example, to obtain “®", you write an “N” in front of “ge”.
This way, it also sounds correct.

Appendix D shows the sumihiri convention for every Sinhala letter.

4: ‘qo’, “qr, “qE’, &, O, 8 8 R, R, e, ey’ SoundS

“@9” sound of any letter is obtained by adding the letter combination “aa” to the
end.

Example:

‘ @ : maa ‘ @@ : baale ‘

The letter “gd" itself is obtained simply by writing “aa”:
@) : aa

For “@t" sound, sumihiri uses an unexpected character “z”. You can think of
its resemblance to ‘7.

Example:

Q2 : bz
Qwz  : bzhz




Again, for the letter “gz" itself, you simply write “z” alone:
at :z

This may look somewhat strange at first, but it requires little typing and one
easily gets used to it.

‘@& sound is obtained by doubling “g¢" sound. That is, by writing “zz”.

Example:

‘@Z :bzz‘&)z :nzz‘

The letter “¢#" is simply:
Qz 7z

Now it is easy to guess how “&", “¢", “®", “®", “¢", “€9Y" are written:

8 1|6 i
® :0|@ :o00
e :uley :uu

Letters with these sounds are obtained completely analogously to the previ-
ously discussed cases.

Example:

8% : bihiri | 85  : siirii
8O  : kiri ey  : uuraa

“®" and “&" sounds are written in a different way. The problem is that we have
already used the natural candidate “e” for the “®" sound to produce the closed

“g¢” sound; and that sound appears quite often in Sinhala. Thus sumihiri uses the
letter “E” for the sound “®".

Example:

‘ 6R6m® : mEhEme ‘

The letter “®" itself is obtained simply by writing “E” alone:



However, we keep “ee” (instead of “EE”) for the sound “&" because it is easier
to type.

Example:

‘ 68 : mee ‘ 680g : weelee ‘

The letter “&" is again obtained by writing just “ee”:

8 . ee

5 ¢“al” letters

“al” letters are obtained by omitting the trailing a (or e) of the base letters.

Example:

g :k
¢ :dh
8 :ch

Actually, “al” letters should be considered as the basic constituents of all other
letters. We call them sumihiri atomic letters. If we look at it this way, we can
say that the base letters are formed by adding an “a” or “e” to that basic letter,
‘qd" letters are formed by adding “aa”, “qt" are formed by adding <27
instance:

, ete. For

g :k 2 : ku

» :ka/ke | @ : kuu
0 : kaa 6 : kE
2 kz o : kee
W& kzz 6@ : ko

8 ki 6@d : koo
ki

1%

6 “au” and “ai1” sounds

These are obtained by adding just “au” and “ai” to the end of the corresponding
sumihiri atom.



Example:

6®y : kau
66 : kai

The letters “68" and “o®Y’ are simply given by

‘68 :ai‘@@g :au‘

7 “R” sounds

We must have a way to write sinhala letters like “g", “@”, etc. In sumihiri these
letters are produced by adding an “R” to the corresponding atomic letter, thus
extending the atomic letter.

Example:
(@ :kR) 6 : kRo
® : kRa/kRe | 6g3 : kRoo
20 : kRaa 66Q : kRai
@ : kRz 6®Y : kRau

Obviously, for some atomic letters, there are no “R” letters used in the Sinhala
language. For example, there are no such letters as “®", “Q", etc. It is up to the
writer to write only letters that make sense.

Note also that “@a’, although it is written using a different decoration, has
the sound “Ru” so it is obtained by “kRu”. The same is true for "®8a". Further
examples:

®a : bRu
&aa : sRu

8 “Y” sounds

We also need a way to write letters like “2%" which have a “@&" sound. In sumi-
hiri they are constructed by adding “Y” to the corresponding atomic letter, thus
extending the atomic letter.



Example:

(@3 : kY)

@3 : kYa/kYe
239 : kYaa
2 : kYz

Again many combinations do not occur in the real Sinhala language. It is up
to the writer to write only those letters that make sense.

9 ‘“reepeye”

A final construct which needs a convention is the usage of ", In sumihiri , if the
atomic letter is preceeded by an “R”, that letter will be written with ©*.

Example:
D : Rke
® : Rmaa
@% : Rye

The last one above is an exception. One would normally expect that “Rye”
would result in “®". However, there is no such letter in Sinhala and sumihiri
interprets it as “®%’, which is a commonly used letter.

10 - and =

There are two special letters for this:

o :NG|s :H

Example:

go :aNG gs :aH
@ : muNG




11 Unwanted Effects

Although sumihiri is extremely versatile, there are certain rare cases, in which you
need some way to escape sumihiri ’s normal interpretation. Suppose you want to
write (for whatever reason) the sequence of letters “¢&". Now if you simply write
“ai”, this will be interpreted as “6®", which is not what you wanted.

A more serious situation occurs in conjunction with nasal letters that start
with “N”; that is with “Nge”, “Nde”, “Ndhe”. For example, suppose you want to
write ‘@G’ . According to the above rules you write “maNdeleya”. However
sumihiri will interpret this as “@@@c"!

The solution to this kind of misinterpretation is to insert an underscore (”_.")
to show the letter boundary.

Example:

¢ : maN _deleye
s Dad

Theoretically, this kind of problem can occur with any of the following multi-
character atomic letters: th, Th, dh, Dh, sh, Ndh, Nd, Ng, GN. However, a little
thought will convince you that, practically, the problem occurs only with “Nd”,
which is also a rare case.

12 Common Mistakes

You have seen how easy it is to write Sinhala using sumihiri transliteration scheme.
Not only does it provide a non-ambiguous way to write but also is a text written
using it is to a great extent readable in a quite natural way. Due to what I would
like to call “bad habits”, however, the beginners make some mistakes. Here is a
list of those common mistakes, so that you can avoid them from the beginning.

1. Mixing “®" for “¢". This is perhaps the most frequent mistake people make.
We are so used to write “d” to represent the sound of “€". that instead of
“dh”, “d” is written. It would have been nice to have a single English letter
to represent “€’, but unfortunately there is none. sumihiri considers the other
alternatives, like using “D”, or a completely unrelated letter like “c” for “¢”
worse. So remember that “¢” is always with “dh”.

2. Another mistake that is due to “bad habit” is writing “poo” for “g" and “pee”
for “8". The sumihiri convention for “g" is “puu” and for ‘8" is “pii”. See
how logical the sumihiri convention is.

10



3. Sentences don’t have to start with capital letters! We are not writing En-
glish!! In Sinhala, we don’t have the notion of capital letters. Indeed, sumihiri
uses both uppercase and lowercase English letters to produce different Sinhala
letters. For instance “ka” is "@" and “Ka” is "@".

4. Remember that “z” alone stands for “gz” - it is not just the “Z’. You don’t
write “az” to obtain “q¢", that combination stands for “¢gz".

5. “e” does not stand for “®". It is “E” that stands for “®". Actually, a single
“e” has no meaning in sumihiri.
[T}

6. There is no “v” in sumihiri. Always use “w” for the sound of “®’. Similarly,

there is no “c”.

13 What You Cannot Write Using sumihiri

Actually, it is hard to find a modern Sinhala word that cannot be written using
sumihiri. Curiously though, I have recently seen a paper advertisement in which
the word “0&588@0" appears. I think this is not a correctly written Sinhala word.
I would rather write it either as "66@3RY" or as “66ZEEY". At any rate, sumihiri
provides no rule to write this (probably incorrect) word. This should perhaps be
counted as a plus point for sumihiri because it forces the writer to write correct
words.

Apart from such things, sumihiri has no rules for producing combined letters
like those in “oe®ides00c” or “wdodser’ and a number of other such constructs
which appear in older Sinhala texts. Thus, it would not be possible to reproduce
one-to-one an old text using sumihiri. These letters, however, are not used nowa-
days even in scholarly texts. It is customary these days to use a more simplified
sequence of letters, like in “63680263080¢3" , for writing such words, instead.

14 What Critics Might Have To Say

Critics might say that there is too much typing involved in sumihiri. For instance,
they might say, that in order to write “@2" only two key stokes are needed on a
normal Sinhala type writer whereas in sumihiri, you need three key stokes “baa”.
True — But pressing the same key (“a”, in this case) twice does not cost much.
This is true for all *aa”, “zz”, “ii”, .... By contrast, in order to type “6@2", you
need three key strokes on the typewriter. In sumihiri, you need only two, “bo”.
Indeed, a little survey shows that typing Sinhala using sumihiri requires only

a slightly more or actually less typing than typing with a Sinhala typewriter.

11



The following table shows the number of key strokes required to type various
letters using a Sinhala typewriter keyboard and using sumihiri, respectively. The
numbers in brackets shows what happens if pressing the same key twice is counted
as one and half of a key stroke.

typewriter | sumihiri
@ 2 1
) 1 2
@ |2 3 (2.5)
R |2 2
Pz |2 3 (2.5)
@ 2 2
d 2 3 (2.5)
8 2 2
2) 2 3 (2.5)
6 |2 2
6 |3 3 (2.5)
6 | 3 2
63 | 4 3 (2.5)
60@ | 3 (2.5) 3
6y | 3 3

35 (34.5) | 37 (34)

15 Other Advantages of sumihiri

One big plus point for sumihiri is that there is a great uniformity in it. Consider,

for example, the letters &', "@’, “6¢" and “©". Note how the first three of them

are obtained by adding different decorations to the base letters “&", "@" and "¢".

In the case of “©@", it cannot even be obtained by adding a decoration to “@" or
“

“¢". But in sumihiri they are written in a very uniform manner; namely as “su”,
“ku”, “ru” and “Lu”. Further examples:

‘pz:t‘)l rz:OZ‘

‘s:t’s m:@‘

Another important fact is that, unlike many other schemes that have been
proposed to code Sinhala using English alphabet, sumihiri does not attempt to
further reduce the richness of the written Sinhala language, just for the sake of

12



the scheme. The scheme sumihiri accomodates everything the present-day written
Sinhala requires.

Those people who can understand Sinhala, but cannot read (Sinhala) can
profit from sumihiri, because they will easily be able to reproduce the sounds of
the Sinhala words without having to know the real Sinhala alphabet. Similarly,
sumihiri would be ideal for the foreigner learning the Sinhala pronunciation and
writing.

It is even conceivable that a computer (robot) can easily be taught to read
aloud a Sinhala text written in sumihiri.

Finally, sumihiri can actually be considered as a complete replacement for the
written Sinhala, although it was not the author’s intention in designing sumihiri.
One simplification that may be used when writing sumihiri by hand, or even with
a typewriter would be to use a bar over the letters “a”, “z”, “i”, “u”, “e”, “0”
when they are repeated to get the extended sound.

13



A Sinhala Alphabet supported by sumihiri

(&)

0L
«©
&) O

DBV OWYEP @Y
@ O8FOH DO

SPGB 8@ O®O8 Vo
86 00 OO DO § WY

Q@C\BOQWQG@CB\@

B Vowel Letters

g0 :aal|d : E
gz 7z | @ o)

6 i | e®  :ai

C = and =«

14



D Base Letters and Corresponding Atomic
Letters

The following table shows the Sinhala letters called in sumihiri as ‘base letters’
and the corresponding sumihiri atomic letters.

» :k » :th |® :sh
® :K |QO :Th|® :Sh
® g ¢ :dh | &5 s
& :G |® :Dh|® :h
® :7 ®» :n @ :1
& :ch |B8 :p € : Ndh
& :Ch|® :P ® : Nd
& ] ®@ :b ® : Ng
b AN | & :B ®@ : Mb
8 :q ® :m | f
& it Gy < : GN
Q T |6 :r ™ X
8 :d ¢ : L

& :D |® :w

¢m N

The author apologizes for the two non-intutive letters “q” and “Z” used for
“S" and “@", respectively. Out of them, “@" is actually hardly ever used in
modern Sinhala writing.

The following example with “k” shows how other letters are formed by com-
bining atomic letters with vowel letters.

g :k 6 : kE
® :ka/ke | 6@ : kee
0 : kaa 6 : ko
2 kz 6@d : koo
W& kzz 6o : kai
8 ki 6®@9Y : kau
ki

2 :ku

2 kuu

15



E Atomic Letters Extended by “-R”, “-Y”
and “R_”

Atomic letters are appended by “R” and “Y”, or prepended by “R” to obtain the
remaining letters. Note that many such possible combinations do not correspond
to real Sinhala letters — so you should never need to write them. For the sake of
completeness, however, such letters are also shown in the following tables, which
shows, taking “k” as an example, which letters can be formed in sumihiri. There
are separate tables elsewhere which shows the same thing for all the atomic and
extended-atomic letters.

3 : kR 63 : kRE
) : kRa/ke | 6  : kRee
29 : kRaa 6@ : kRo
2 : kRz 6@ : kRoo
2z : kRzz 66Q : kRai

) : kRi 09 : kRau

8 : kRii

ma  : kRu

maa  : kRuu

28 kY ows : kYE
@3 : kYa/kYe | 693  : kYee
239 : kYaa 63 : kYo
260 kYz 6@s3 : kYoo
w82 : kYzz coad : kYai
2% kYi o3y : kYau
28  : kYii
5 : kYu
3 : kYuu

16



: Rk

: Rka/Rke
: Rkaa

: Rkz

: Rkzz

: Rki

: Rkii

: Rku

: Rkuu

6d
o8
(o)
6dd
66
689

: RkE
: Rkee
: Rko
: Rkoo
: Rkai
: Rkau

17




F Base Letters

a/e | aa z zz ii E ee o 00 ai au
@ | W | o |od |om | omd | com | 6wy
D | Qe | Qs 6 |6d |6 | o) | 6D | 6dy

o® |od |o6® | o®d | co® | 6@y
o5 |08 |05 |osd | cos | oey

®) | ®C | ®F
&) | & | &

@ | Q| Oz 6 |o@ |68 | o@d | 6o®) | 6fy
& |t | & 60 |06® |60 |60 | o600 | 6oy
& | &g | & 68 | o8 |08 | o8] | 608 | 6y
& | & | & 68 | o8 |08 | o) | 608 | 68y
0 | e | e 6% | oxl) | 65l | 633 | 6o | 6aly
Bo|B8c |8z 68 |o8' | 680|083 | 008 | 689
& | & | & 68 |60 |08 | o8 | 608 | 68y
o | Qe | Dz 60 |60 |6l |o®d | 6ed | 6Qy
B |8t | 8 60 |08 |68 | ol | 6ol | oty
B | D | D 6 |68 |oed |odd | 6ed | ody
g | ¢z | vz ofn | odd | 6ém | odnd | codn | odny
D | DT | W 6 |od |o6w | 6l | 6o | 6WY
d | | Oz 60 |68 |6l |060d | 660 |6l
¢ | ¢t | ¢ 6 |od |60 | oy | eee | o6ey
M |z | Qe 6l |6l |6l |6l | 6ol | 6ly

6% |68 |6 | 6x9d | 66 | 6xY
68 |68 |60 | o) | cos | 68Y

D) | DT | DE
8o o1 BE

& | & | B 6® |68 |6d |o6d |oced |ody
@ | | Q% 6 |o6® |06 |6l | 6ol | o6Ry
B0 | BT | &2 68 | o8 |08 | 68d | 668 | 689
@ | | @ 6® |06® |06® | o) |o60d | 6@y
@ | ot | o 60 | 6@ |6 | 6cd | 6eB | 6GY
& |6 | & 66 |ed |6d | 66l | 6ed | 6oy
€ | e | e 6 |og |o6g | ogd | cog | ogY
& | &t | & 6® |68 |60 |68 |o60d |o6dy

6® |o® |6® | o®mI | 6o® | 6®Y
o8 |08 |68 |o®) |o60® | 68Y
65 |6t |60 | o) | 6ot | 6859
6 |od |om0 | omd | 6o | 6Y

®) | T | ®E
&0 B¢ BE
& | 8¢ | &8
¥ | VT | DE

— — —.
ng_)wj_gl— <3wo-o-osg%;;zoo——|”-°‘— QQ_NOO‘?X’T

@ | & | @ 6R |o@ |06y | o@) | oo | 6RY
Ndh € | et | ¢z oc |od |oed |oed | coe | o€y
Nd & | @ | &3 6B |o® |68 | o®I | co® | 6By
Ng ® | @ | ®3 6® |o®@ | 6® | o®I | Go®m | 6®Y
Mb @ |k | @ 6® |o® |o6® |o®d | co® | ol
f mo | T | 2 600 |otd |6mo | omd | cem | 609
GN o | ST | OS2 OGC | 66T | BGLH | BELT | 6oL | 6GCY

@g@@@@@@@ﬂ@@@@g@@&@@@@@m Ky 3 @@@@@\9&@\@\@@@(@@@ c
@88@@@@@@@@@@99@@&@@@@@“ Ky 3 @@@@@\9&@\@\@@@(@@@ =

8@8@@@@@88@@@@08@@@@@@@“ Q¥ e] @-@d@@@@%@@@@@@@)@

DB | TBT | V% o3 | oo | o0 | o) | cows | oY




G Lettes Obtained by Appending “R”

a/e | aa z zz i i u uu E ee o 00 ai au
kR D @ |3 |9 |8 |8 2 |wm oy |og |ow |ogd | cog | ony
KR Q | | | |T |T |Da |[Qea |6 |6Q |o@ |6Qd | 66Q | oQy
gR ® @ @ @ |§ & o |®a |[o® |og |o®m |o6®d | 66® | 6®Y
GR & |6 |& | |8 & |®a |®a |[og |[og |60 |6 | oo | 66y
ZR Q | | @ |Q |G |©a |Qaa |[oQ |68 | o@Qo | oQI | 6o@Q | oQy
chR |8 |& |& |9 |8 |8 |®a |©aa |of |68 |ofp |60 |06 | ody
ChR |8 |8 |& |¢g |8 |8 |% |%aa |o¥ |od |og |ogd |oog | ogy
jR g | &% | & |5 |8 |8 |%a |Sa ol |og | o | o8 | oog | ogy
JR 2 || o | 0z | Q) | D | 0a | 20ea | 60 | oxl) | 6al | 6xQI | 66X | 6y
qR B, |80 |8 |8z |8 |8 |Sa|sea|od, |08 | 0680|068 d| oo, |68y
tR g | &% | & |8 |0 |0 |®%a |Sea |0l |60 | o | o8 | oog | ogy
TR Q | | [ |8 | [ [Dea |o@ |of |o@ |o@dd | ool | 6Qy
dR 8 |8 |8 |2 |8 |8 |®a |2ea |oB |o@ |08 |ofd | ool | oRy
DR ® (& |& [ |8 |O |da |dea |od |08 |ogh |odd | ool | ody
NR & & |G |tz | F | F | dva | dvaa | odp | ody | odpo | odnd | codn | odny
thR 3 | | |9 |8 |8 2 |2 [0y |6y |ow | 6wl | oogm | oxy
ThR | Q | [ Qe |Q2 |O |O |Oa [OQaa |6Q |o6d |odo |o6dd | ecd | 6dy
dhR | ¢ ¢ | ¢ | |@ |8 |ca |cam |og |68 |og |o6gd | oeog | 6gy
DhR |@Q | |@¢ |@ |Q |§ |Qa |Daa |6l |0l | ol | ol |66l | oQy
nR % |3 |} |9 | Y |F | |n@ [ox |6y |oxw |6xyd | 66x | oy
pR 8 |8 | |z |8 |8 |®a |sea |6z |og | o |ogd | oog | opy
PR @ | | [ |8 |8 | [da |[od |of |6 |o6d | o66d | 6dy
bR Q@ | @ |@ | |8 |&@ |@Pa Q@ |[oQ |68 |o@ |o6Rd | ooR | oQy
BR 8 |8 |8 |8z |8 |& |%a |[Saa [0 |68 |08y |o68d | 608 | o3y
mR @ |@ |& | |8 |&@ |®a @ |0 |68 |o@p | 6@ | oo® | oRy
yR G | @ | @ |8 |8 |8 |wa |caa |[og |6g |o@ |o6@d | 66 | 6@y
rR 6 | & |& | & |& |b |6a |6aa [0 |68 |06 |odd | 6ol | 6dy
LR € | | | |8 |& | |Qad |og |og |o6€ |ogd | oog | ogy
wR & |® |& | |8 |8 |® | |06 |68 |ofn |60 |06 | ody
shR ® | @ | & ® | & ® |®@ [o® |6@ |o®m |o6®I | 66® | 6®Y
ShR |® |® |@& |@ |8 |8 |® |®am |og |og@ |o@ |ogd |ocog | ogy
sR g |60 |t | |6 |8 |8 |esaa (o | o6 | oo | oggd | ooty | 669
hR D | @ |ox |z |G |& | | |[oxn |oy |oqp |omd | comy | oxy
IR @ |@ |& | |8 |8 |@m |g@ |og |od |o@ |06 |06oR | oY
NdhR | € | @ |et |¢& |@ |@ |ca |eas |og |og |ogo |ogd | oog | ogy
NdR | & |@ |@ @ @ |@ |®a |®aa |6 |o@ | o8 | 6@ | 6@ | 6@y
NeR | @ |@ |@ @ |G |§ |®a | ®aa | 6@ | 6@ | 6@ | 6®I | 66@ | 6@Y
MbR |® |®& |® |@ |8 |8 |1®a | @a |6 |o8 |of |o® |o66R | ofy
fR Q | | |9 |G |8 |ma |maa [o@g |6y | o |6gd | 66Q | oQy
GNR | &g | &0 | Ot | GgE | @2 | &8 | Gca | Geaa | 66 | OGS | 66GgY | 6Ggd | 66Gg | 6GgY
xR W | W@ | o0 | 0% | 28 | 28 | 7o0 | woan | 0@ | oxg | 0@ | 67T | 0oW | 6\|Y




H Letters Obtained by Appending “Y?”

a/e | aa z zz i ii u uu E ee o 00 ai au
kY D | @B |9 |92 |98 |23 |93 |25 | 00T | 6DF | 6WB | 62BI | 66DB | 6WBY
KY Qs |Qp |Qvz |Qvz [P |FF |y |7 |ocd3 | odF | o | 0dBI | 6608 | 6QBY
gy ®F | ®5 |0x o5 0% 03 |0 | ®F |03 | c®3 | 6O | OB | CO®B | 6®BY
GY 5 |63 |65 |6% (67 |67 |67 |67 |63 | 63 | 6630 | 66B] | 6663 | 66DY
Y QO O |Ox O |[OF OB | Oy | OF |o®s | o3 | 6@B | 0QB3 | 6603 | 6OBY
chy |©3 |®3 |Opc |Opz |[0B |&F |Of5 |OF | 003 | 0d3 | 06O | 06dpd | 66O | 6OBY
ChY |&p |&p |Sp |Spz |SP | &P |85 |85 | o83 | 688 | 688 | o8] | 6688 | 683Y
jY B | BP0 | Spr | Spr | SB | BB | Sy | SH | o83 | o358 | o855 | o55) | 6685F | 6859
JY 205 | 2030 | 205 | 20pz | 20B | 20B | 203 | 207 | 0203 | 6508 | 620P0 | 020BI | 668D | 6FWBY
qY BP | S | Sp |50 | S5F | SB| S5 | S| 0855|053 |68 5|05 3| 608 5| 068 B
tY B | BP0 | Spr | Spr | SB | BB | Sy | SH | o83 | o358 | o855 | o55) | 6685F | 6859
TY QO | Qv |[Qpc | Qpz | OB |OB | Q5 | Oy |00 | 603 | 6dp0 | 6QBd | 6603 | 6QBY
dy B |8 |Bpc |Bpz |2F |8F |y |DF |oBD3 |oBF | oD | 0B | 66RB | 68BY
DY B |ap0 |dyc |Apz |D |B |y | Dy |od |odF | 6 | 6dpd | 0oDB | 6dBY
NY s | B0 | dosT | dopE | 0B | B | x| vy | OB | 6B | odnpO | o8BI | codns | odvsY
thY DB | B |6 |96 | 9B |29F |2F | 9T | 0T | 6B | 6B | 6BI | 66AP | 6ABY
ThY |O» [O® |Oxz |[Ovz |03 |OB |0 | Of | 003 | 603 |o0p | 06033 | 6603 | 6O¥Y
dhY |¢B |ep |¢epe |¢cps [P | ¢B |ch |¢y |ocs |ocd | 6eH | 6¢pd | 66T | 6CBY
DhY |Qp |Q» |Qpc |QOpz (OB (OB |[DF |0 | o0y | o3 | olp0 | 60pd | 6605 | 60BY
nY 0P | 9B |26 |25 | DB | T | 2F | D5 | 0T | 6B | 6B | 69BI | 6O6DB | 6BBY
pY o |85 |op |opE |P |oF |y |57 | o83 | 053 | o83 | 0553 | 6658 | 6839
PY & |0 |O |Opz | |OB | O | O |0d | 003 | 6dp |6 | 66d3 | 6dBY
bY @ | @ |Qpc |Qpz |B |@F |5 |OF |c@3 |0d3 | 6@ | odsd | 663 | 6RBY
BY B8P | BB |Spc | Spz |SB | ST | S5 | S5 | o83 | o8B | o8B | 6833 | 6085F | 68559
mY @ |@p |@pc |@pz (@B |@F (@5 |@F |c@3 |0®F | 6@ | 0B | 6o®B | 6@BY
yY ©OF | @GP | | | OB | GF | oF | o | 0BG3 | 0GB | 6BB) | 6GBI | 660GB | 60BY
rY 65 |63 | Opc | Opz | OB | OB |65 |68 | 663 | 063 | 663 | 0633 | 6608 | 6OBY
LY €5 | € |t | €¥% |€P | €F | €5 | €8 |o63 |ocs | o6 | ogsl | 666 | 6&BY
wY & | O |Ovz |Ovz (OB |OF (O |OF |03 |03 | 6O | 06dp) | 660 | 6OBY
shY |®F | @ (@5 @5 &% @3 |®F | ®F |o0®3 |o®3 | 6e3 | 6®3) | 6O®B | 6®BY
ShY |®p |@®p |85 |®¥ |83 |83 |®3 |8F | o023 | o83 | 68y | 688) | OB | 683Y
sY O |69 |o% |o5 o3 |63 |53 |55 | o5r | o658 | o5p) | 66553 | 6655 | 6655Y
hY o | 0B |ox |or OB |03 | Dy | 0F | 603 | 60F | 6B | 6OBI | 6ODB | GDBY
Y F | @ | | @ |@F |©F |5 |@F | o3 |03 | o3 | 0Bl | 66RP | 6RBY
NdhY | €3 | €% |e5t |e€5 |[¢€3 |cB |¢F |¢€fF |ocs | ocd | ocr) | oeBd | 66Es | 6€BY
NdY | ®3 | @30 |[@pc @pz &% &F @y | ®F | o®3 | 683 | 0@ | 6833 | 668F | 6&BY
NgY @3 | ®@P) @B @ | ®F ®F | ®F | ®F | 6®F | 6O®F | 6®B | 6C®II | 66D | 6CO®IY
MbY | @5 |®@p |®@5 |@5 |03 2003 @3 |®5 | o®y |o®3 | o®p0 | o®p3 | 06@B | 6RBY
fY M | OB | |0 | 0B | 0B | 0F | WF | 6M3 | 6MB | 6MB) | 6MBI | 66MB | 6OBY
GNY |@CB | GCB0 | GCBC | GCBE | &CB | &P | CF | % | OGCH | OGS | OGP | 6GSBI | GOGSD | OGSBY
xY BT | TV | TOBC | OBE | 0T | 20T | %0 | 2B | 0BT | 0P | 6BV | 6IWBI | GOWWT | GIBBY




I Letters Obtained by Prepending “R”

a/e | aa z zz i ii u uu | E ee o 00 ai au

Rk D D |He B BT DD |6d |68 |[od | oD | 66d | 6dy
RK d (& |d [ (B B | § (& | o® |o® [od |odd | ocd | oy
Rg & |[& |& | & & 8 | & |& |od |o8 |[o®d | o®d) | co® | ody
RG & |8 |& |& |8 8 & & |o® |68 |[od) |od) |cod | ody
RZ & & |0 [ B | |8 & o |oB [l |6l | oo® | oy
Rch & & |& & |B |& | & |§ |6® |6® (o |o6d |o6®d | ody
RCh | & |& |& (& |8 |8 |& |& |o8 |o& |o8 |68 |oo8 | o8y
Rj & & |8& & (8 |8 | & & o8 |8 o8 |o8 |o68 |68y
RJ 2D |0 | | | DD ||| oD | el | calo | oI | cexd | oxly
Rq & | &) | S |z | & |5 | S| & |08 | oS 68y | 68T | 668 | 687y
Rt & & |8& (& |B |8 |8 |&§ |8 |oD (o8 |08 | o068 |68y
RT D [ D [ [ |D [ [§ |od |od |[odn |[od) |ood | ody
Rd & & |8 (& B |B | |8 | |oB [od |od) |oc® | oy
RD B & |(®% [ D D |8 (§ oD |o¥ | |[od |ocd |ody
RN B S | P |HPz (B | P | K K | oH |of o | oI | cod | ofhy
Rth D B B (& (& |8 (D |8 |6d |68 |[od | 06d) | 66d | 6dy
RTh |® [& |® (& | |O | |8 |o® |o8 [ oD |[o®) |06d | ody
Rdh |2 |20 |2 |2 |@ |8 |& |8 |08 |o¥ |06 |08 |oce |oty
RDh [® [0 (&2 [ (B |8 |8 |8 |od [l |[oln |odd |o6od | ody
Rn D [ |&% % | |8 | § |8 |6d |68 6% |6d | 66d | 63y
Rp & |8 |8 (& |8 |8 |8 & |68 |68 o8 |68 |o68 |ody
RP ® |[& (& (& |® |® | (& |c® o8 |[o® (68 |o6®d |68y
Rb d [ |® (& B |& | & (8§ |o® |o® (ol |oB® | oo® | oy
RB 8 |8 |8 |8 |8 |8 |& |§& |68 |68 |68 |68 | o668 |68y
Rm ® & |& (& (B8 |& | § |§ | 6® |o® [o® |o® |o6® |68y
Ry % | B | OB | OB | OB | OB | oF | ©F | 60F | 68 | 60%0 | 6B | 666F | 6cdy
Rr & |[& & | & |d | |& (B oD |od |o® |[od) |06d | ody
RL g | & & & |& |& |©® Oz o |of |o& |0 |oog |ofy
Rw & & |& & |8 |& | & | § |6® |6® [o6® |o® |o6®d |ody
Rsh & | & |& & & & & | & |o® |o8 |o® |o®) | co® | ody
RSh | & |8 |& (& |8 |8 |8 |8 |o® |o8 |68 |68 |oo8 | ody
Rs & & & & 8 |8 | |&§ |oBd o8 o |od | cod | ody
Rh d & |& & |[§ |8 & |& |6d |68 |[od |od) | 66d | 68y
RI & & |& [ 8 |8 |& |& |0 |08 |0k |ok) | ook | ody
RNdh | & | & |[& |& |& & |& | & |o@ |o® |68y |68 | oo |oly
RNd |&® |[& (& &z & |& |& & |o® |[od |6 |o6®) |co® | ody
RNg | & | @& &z Bz & B | & | & |[od |oB |od | odI | co® | obdy
RMb [® | & (& |[& |8 82118 | |o® |[o® |[o® |o® |oco® | ody
Rf & | & |& | & |8 |8 | & & |od |6 o | od | cod | ody
RGN | @8 | G0 | GR7 | 0% | GF | 68 | &G | 6% | 66 | OGL | 6GL) | 6GLI | 6OGE | 6GEY
Rx 2B |23 |8 |29 |8 | B 2§ |2 | 0% | oxd | 0280 | 038I | 063 | oMY




