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This essay is primarily a demonstration of a tool written in Python for the 

computer-assisted reading of the ambahan poetry of the Hanunuo Mangyan 

ethnolinguistic group on the island of Mindoro. The software tool has been 

designed as a pedagogical aid for the human reading of ambahan texts 

as well as a research implement for the analysis of untranscribed and 

unstudied ambahan. Based on a knowledge of the internal workings of the 

Surat Mangyan writing system, the tool automatically generates different 

possible readings of an ambahan text based on an ambahan word list. 
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D
utch scholar Antoon Postma (1929–2016) made it his life’s 
mission to collect ambahan poetry from the Hanunuo 
Mangyan ethnolinguistic group on the island of Mindoro. 
The ambahan is a heptasyllabic, or seven-syllable, poetic 
form that is typically written using the traditional Indic-

derived writing system known as the Surat Mangyan. Through his translations 
and anthologies, Postma (2005) played a central role in popularizing the 
ambahan among researchers and students of literature as well as cultivating 
a national audience for this poetic form.

More serious students and scholars may therefore be interested in 
familiarizing themselves with the beautiful Surat Mangyan writing system as 
well as learning to read ambahan poetry in its original language. This task, 
however, is definitely not an easy one.

The various difficulties may be summarized as follows.
The ambahan uses a special vocabulary not used in the everyday language 

of the Hanunuo Mangyan. Familiarity with the language as it is used today 
does not guarantee that one will be able to read ambahan text. Postma (1995, 
75) provides the following examples, as seen in table 1.

Table 1. Examples of lexical differences between 
day-to-day speech and ambahan language	

COMMON SPEECH AMBAHAN LANGUAGE

Amang (father)
Inang (mother)
Danum (water) 
Balay (house)
Niyog (coconut)
Bagaw (talk)

Bansay
Suyong
Kaghan
Labag
Bu-anay
Duyan

Complicating matters further, the need to work with the relatively rigid 
seven-syllable line sometimes makes it necessary for the ambahan writer 
to resort to seemingly arbitrary contractions and extensions of words (ibid., 
73–74). This process may also include the use of “filler” syllables in some 
cases. Words may therefore assume certain ambahan-specific versions that 
can only be recognized by extensive familiarity with ambahan language use 
(table 2).
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The distinctive characteristics of the writing system itself present even 
greater challenges. These traits are shared with other Indic-derived writing 
systems in the Philippines such as the Tagalog baybayin and the Surat 
Tagbanua. The most important of these traits are the following:

1.	 As with many Asian writing systems, there are no spaces between words 
in traditional ambahan texts.

2.	 The vowels “e” and “i” are neutralized as with the vowels “o” and “u.” 
The two-syllable Surat Mangyan sequence 16 can therefore be read as 
bu-lu, bu-lo, bo-lu, or bo-lo.

3.	 There is no way to represent independent consonants in the 
traditional style of writing ambahan. This fact generates the problem 
of homographs. Words may therefore have the same written form but 
ultimately different readings when the necessary consonants are added. 
For example, some possible readings of the two-syllable sequence bu-lu 
16 are bu-lo[d] (mountain), bu-lo[s] (river current), and bu[ng]-lo (to 
make friends).

It is therefore evident that even a firm grasp of the Hanunuo Mangyan 
writing system is not enough to be able to comfortably read ambahan text. 
Given these severe difficulties, the reading process of an ambahan text for a 
cultural outsider or researcher may be illustrated by means of the example 
shown in table 3.

The first step requires familiarity with the Surat Mangyan writing system 
used for writing ambahan texts. The second step consists of the conversion of 
the original Surat Mangyan text or manuscript into the Roman alphabet. The 
third step involves the addition, most likely by trial and error, of consonants to 
perceived words in the text. The fourth step then involves the identification of 
the individual words in each line of the ambahan. It is obvious that the third 

Table 2. Examples of words appearing in ambahan 
texts that have been contracted or extended

CONTRACTIONS EXTENSIONS

niruwas > nirwas
natupos > natpos
nil-ang > ni-ulang
dayowan > daywan

manok > manukan
balunos > balunusan
dayap > dalayap
layaw > lugayaw
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and fourth steps will inevitably interpenetrate and overlap since the addition 
of consonants already includes the hypothetical separation into words of each 
line of text. A manual way of proceeding with a reading may entail scanning 
each line for syllable sequences corresponding to candidate word forms, adding 
consonants if necessary, working back to the other unidentified syllables, 
and then adding consonants if necessary. If a particular hypothetical reading 
cannot be made to work out for the whole line, the reading can proceed from 
the beginning again in a process of trial and error. The reader may have to test 
various possibilities until a plausible reading of the whole line is attained. And 
even when attained, the resulting reading may still be the wrong one.

A Mangyan cultural adept may find it easy to parse ambahan poetic 
lines, but a cultural outsider will probably find steps three and four above 
quite difficult. Since the steps in question involve text parsing, some degree 
of computer-aided automation might help simplify these steps to aid learners 
who want to develop the skill to read ambahan texts.

Ambahan Computer-Aided Reading 
as a Discovery Process
I, therefore, wrote some code in Python specifically to aid in the reading of 
Hanunuo Mangyan ambahan texts. However, it can also be easily modified 
to read baybayin as well as other similar types of writing systems. Although a 
number of efforts have been made in recent years toward developing optical 
character recognition (OCR) algorithms for baybayin (Bague et al. 2020; 
Nogra et al. 2020; Pino et al. 2021a), there have been no similar efforts to 
develop software for the automated “reading,” in the sense of text parsing 
as detailed above, of Philippine writing systems as these have been used 
traditionally. For example, the most closely related studies so far have only 
developed automated techniques for transliterating individual baybayin 
words (Pino et al. 2021b; Pino et al. 2022). However accurate the degree of 
character recognition attained, these methods of transliteration at the level 
of words are dependent upon the nontraditional uses of the “vowel killer” 
and the placement of spaces between words. Given the problems with and 
considerations in reading texts written in Surat Mangyan, these previous 
approaches are therefore incapable of “reading” traditional written baybayin 
texts as well as ambahan poetry. 

The program needs two basic types of input in order to run. 
The first is a reference word list or dictionary of words in syllabicated 

format transcribed from Surat Mangyan into the Roman alphabet with a 
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single space inserted between every syllable. The reference word list also 
includes the corresponding fully formed words in normal written form, as 
well as their available definitions. 

I compiled and encoded the ambahan reference word list from the 
vocabulary items in Postma’s published collection of ambahan poetry, which 
were combined with the entries from his unpublished draft “Ambahan 
Vocabulary” (Postma n.d.). The latter is still in typewritten manuscript 
form with many handwritten corrections and emendations. The dictionary 
contains all possible word forms that Postma was able to document in 
his reading of ambahan poetry. These word forms include contractions, 
extensions, and other affixed forms that he encountered. Root words are 
generally supplied for each entry in Postma’s dictionary. The definitions 
are usually in English but sometimes mixed with Tagalog. Several 
suggested entries in this draft dictionary have not yet been supplied with 
definitions. Where no definition has been provided, I have instead inputted 
a representative sample line using the word from Postma’s ambahan corpus 
in order to provide some context clues.  

The dictionary should be inputted following the Python dictionary 
data structure, which consists of a collection of “keys” with their associated 
“values” as shown below (fig. 1). The whole dictionary is enclosed within 
curly brackets, key-value pairs are separated by commas, and a colon 
separates keys from their associated values. 

dictionary ={
                       <key>: <value>,
                       <key>: <value>,
                       ...
                       <key>: <value>
}

Fig. 1. Python dictionary data structure

There are two general types of entries in the ambahan dictionary 
(or word list). The first type (example 1 in fig. 2) is made up of syllable 
sequences that have only one possible reading in the dictionary, while the 
second type (example 2 in fig. 2) is made up of homographs, or word forms 
that have more than one possible reading. In both types, the completed 
reading of the syllabicated word form is separated by convention from the 
available definition in English or Tagalog by the symbol sequence “>>>.” 
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In cases where there is more than one possible reading, each completed 
reading of the syllabicated word form is numbered and separated from each 
other by the symbol sequence “//.” The corresponding definitions follow the 
numbering of the completed readings as shown in figure 2.

In the second example in figure 2, the syllabicated word form “pa na 
ya” can be read in two possible ways as “panadya” or “panayan.” “Panadya” 
(numbered [1]) corresponds to the definition (numbered [1]) that gives the 
root word “sadya” and the English translation “love.” The second possible 
reading “panayan” (numbered [2]) corresponds to the definition (numbered 
[2]) as a “certain aromatic tree.” Some entries in the ambahan word list have 
up to seven possible readings. The current ambahan list of syllabicated word 
forms has a total of 2,039 entries. Out of this number, 236 have more than 
one possible reading for the corresponding syllabicated word form; that is to 
say, 11 percent of the total number of word forms are homographs. 

The appendix of this article contains the code of the Python program 
in its entirety but does not include the dictionary, which is not yet in the 
public domain. The Mangyan Heritage Center, however, can be contacted 
in order to request access to Postma’s unpublished “Ambahan Vocabulary.” 

The second type of input is the syllable sequence of the ambahan 
line that is to be read. It should be emphasized that the researcher must 
have a prior acquaintance with the Hanunuo Mangyan writing system in 
order to transcribe and input ambahan lines as syllabicated romanized 
transliterations. The program under discussion does not read ambahan 
characters directly and has no OCR function. Since the objective of the 
program is to aid in the training of researchers to read ambahan text, it would 
actually be counterproductive if they did not learn how to read, write, and 
transcribe ambahan characters by themselves. 

Example 1

“a da na” : “agdanan >>> place name, agdanan”,

Example 2

“pa na ya” : “(1) panadya //(2) panayan >>> 
(1) sadya; love //(2) certain aromatic tree”,

Fig. 2. Sample format of entries from the inputted ambahan dictionary
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In its current form, the program can only process each ambahan line 
one at a time. This line must be transcribed into the Roman alphabet with 
a single space between each syllable. Each ambahan line is normally seven 
syllables long, although some exceptions may arise particularly in the first 
line at the beginning of the ambahan. In the romanized transcription, the 
vowels “o” and “u” should be in all cases neutralized to “u,” while “e” and “i” 
should be neutralized to “i.” The resulting seven-syllable sequence should 
be inputted into the program as the value of the variable AMBHN (fig. 3). 

AMBHN = “ma ku ku nu ti ta wu”

Fig. 3. Setting the value of the AMBHN variable

After it is run, the program will go through the dictionary to identify all 
possible word forms present in the inputted syllable sequence. It will then 
attempt to find all the combinations of word forms that will “fit” into the 
given seven-syllable sequence without any overlaps or gaps. (The program 
works with syllable sequences shorter or longer than seven syllables. It will 
not return an error.)

Because the number of word forms that will fit into the given seven-
syllable sequence is unknown and since multiple solutions or paths are 
possible, the program will search for solutions by means of what is known as 
a “random walk” through all the possible word forms until it finds sequences 
of word forms that perfectly fit the given syllable sequences. It will do so 
regardless of grammar or semantics but always within the strong constraints 
offered by the given seven-syllable sequence and the available reference 
word list. While there may be seven-syllable sequences that will produce 
only a single, unique solution, several possible solutions will be produced in 
the vast majority of cases. 

Aside from setting the value of the variable AMBHN, the user must also 
set values for the variables listed in figure 4 before running the program.

ITERA = 10000

BREAKIFFOUND = 0

MAXWRD = 6

Fig. 4. Sample values of the variables ITERA, BREAKIFFOUND, and MAXWRD
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The variable ITERA can be set to determine the number of iterations 
the program will accomplish in order to find all possible solutions for a 
syllable sequence (the default 10000 works for the vast majority of cases). 
The variable BREAKIFFOUND can be set to equal “1” if the user wants to 
break the program operation upon the discovery of the first possible solution 
without finishing all the possible iterations set through the ITERA variable. 
However, if the user wants to find all solutions, BREAKIFFOUND should 
be set to “0” so that the program can finish all the iterations set with the 
variable ITERA (the default value of BREAKIFFOUND is “0”). 

Finally, the variable MAXWRD determines the maximum number of 
word forms that the program will search for per line. In Postma’s (2005) 
ambahan collection, consisting of 261 ambahan for a total of 2,412 lines, 85 
percent of the lines are composed of only three or four words. Only two lines 
in Postma’s collection are made up of six words (almost one word per syllable 
of the seven-syllable line). Setting MAXWRD to the default value of 6 would 
therefore allow the automated discovery of almost every possible reading 
unless a line of seven single-syllable word forms turns up. One may consider 
this eventuality as a possibility, although quite a rare one. One may illustrate 
this particular case by trying to think of a coherent sentence in Tagalog or in 
any Philippine language made up of seven single-syllable words. 

One should take note that the output of the program, even with the 
same inputs, will not necessarily always be the same given the degree of 
randomness involved in the search process.

Sample Computer-Aided Reading Process
In this section I present an excerpt from an ambahan in Postma’s (ibid., 77) 
anthology to serve as an example for demonstrating a computer-aided 
reading of an ambahan text, as shown in table 4. The subsequent subsections 
demonstrate the process of interpreting each line of this sample ambahan text. 

Table 4. Romanization of sample ambahan text

AMBAHAN TEXT IN SURAT MANGYAN ROMANIZED TRANSCRIPTION

M558T[.
nkkukbS.
A5mauTa.
km aGnWa.
Mk1]s2l.
bunkHmm.
Ka]YB6g.

1) ma ku ku nu ti ta wu
2) na ka ka u ka ba si
3) a ku ma a u ti a
4) ka ma a gi na wi a
5) ma ka bu yu sa du la
6) ba u na ka hi ma ma
7) ka a yu yi bi lu ga
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Interpretation of Line 1
The first line in table 4 will be inputted into the program as shown in 

figure 5.

After running, the program will produce some output. The first part of 
the output is shown in figure 6. 

AMBHN = “ma ku ku nu ti ta wu”

Fig. 5. Setting the value of the variable AMBHN for the first line in table 4

ma -- -- -- -- -- -- : 1
ma ku -- -- -- -- -- : 2
ma ku ku -- -- -- -- : 3
ma ku ku nu -- -- -- : 4
-- ku -- -- -- -- -- : 5
-- ku ku -- -- -- -- : 6
-- -- ku -- -- -- -- : 7
-- -- ku nu -- -- -- : 8
-- -- -- nu -- -- -- : 9
-- -- -- -- ti -- -- : 10
-- -- -- -- -- ta -- : 11
-- -- -- -- -- ta wu : 12

[‘XX’, ‘XX’, ‘XX’, ‘XX’, ‘XX’, ‘XX’, ‘XX’]

Fig. 6. List of each word form found in the first line in table 4 as 

located in the seven-syllable line, with the bracketed line below 

this list indicating the locations in the seven-syllable line that 

correspond to positions occupied by word forms 

Figure 6 shows that the program has found twelve possible nonunique 
word forms in the line that has been inputted. It does so by scanning the line for 
syllabicated word forms that match items in the dictionary. The word forms are 
nonunique because matches for a single word form may be found in different 
parts of a line. In this case the program has detected that “ku” may possibly 
appear both in the second and third syllable of the line under consideration. 

The bracketed line under the possible word forms with “XX” indicates 
that all seven syllables in the line have been accounted for and, hence, there 
is no syllable in the line with no possible word form corresponding to it. As 
a counter example, changing the “ta” in the sixth syllable of the line to “za” 
(which does not exist in the dictionary) will generate the result shown in 
figure 7. 
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The program has found ten possible word forms for syllables 1 to 5 in 
the line but cannot find any possible entries in the dictionary for syllables 6 
and 7 (either as “za,” “wu,” or “za-wu”). It indicates this gap by putting “00” 
in the unfilled places in the bracketed line and printing “DICTIONARY 
INSUFFICIENT.” This error message generally means either that a mistake 
has been made in inputting the line or that the dictionary must be expanded 
in order to include these unrecognized or unknown word forms. 

The next part of the output consists of information about the scanned 
line, as shown in figure 8.

AMBHN = “ma ku ku nu ti za wu”

ma -- -- -- -- -- -- : 1
ma ku -- -- -- -- -- : 2
ma ku ku -- -- -- -- : 3
ma ku ku nu -- -- -- : 4
-- ku -- -- -- -- -- : 5
-- ku ku -- -- -- -- : 6
-- -- ku -- -- -- -- : 7
-- -- ku nu -- -- -- : 8
-- -- -- nu -- -- -- : 9
-- -- -- -- ti -- -- : 10

[‘XX’, ‘XX’, ‘XX’, ‘XX’, ‘XX’, ‘00’, ‘00’]
DICTIONARY INSUFFICIENT

Fig. 7. Sample run with modified input to intentionally generate 

the error message “DICTIONARY INSUFFICIENT”

This part of the output includes such information as the number of 
word forms found in the line, which is already visible in the previous output, 
and the time needed to execute the whole program in seconds. It also 
contains information on the user-defined settings for the processing of the 

No. of Nonunique Word Forms Found: 12

No. of Max. Words per Line: 6

Iterations Setting: 10000

Break-if-found Toggle: 0

Time to execute (in seconds): 5.360072800001944

Fig. 8. Diagnostic and informational output
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line. In figure 8 the maximum number of words per line has been set to six 
words. The line being composed of seven syllables raises the possibility for 
almost each syllable to be a separate word form. The number of iterations 
has been set to 10,000, which means that the program will make a maximum 
of 10,000 tries to find a “best fit” for all the word forms found in the line. 
The break-if-found toggle has been set to “0,” which means that the program 
will not stop even if it has found a possible “best fit.” It will continue to 
exhaustively look for other candidates until the total number of maximum 
iterations has been reached.  

The final part of the output is shown in figure 9 (pp. 188–90).

READING NO. 1: 

[1] : ma ku ku nu -- -- --
[2] : -- -- -- -- ti -- --
[3] : -- -- -- -- -- ta wu

[1] : magkunkuno >>> kuno; saying, speaking
[2] : (1) ti //(2) tig >>> (1) ang; //(2) ang; (?)
[3] : tawo >>> tao;

READING NO. 2: 

[1] : ma ku ku -- -- -- --
[2] : -- -- -- nu -- -- --
[3] : -- -- -- -- ti -- --
[4] : -- -- -- -- -- ta wu

[1] : makumkom >>> kumkum; with many flowers; makumkom, 
mahawakan
[2] : (1) no //(2) nog //(3) nom //(4) nos //(5) nud 
>>> (1) if, when //(2) no; if //(3) no; if //(4) if 
according to my thoughts //(5) nud mayad ti pasagi; if 
you cut them not on size
[3] : (1) ti //(2) tig >>> (1) ang; //(2) ang; (?)
[4] : tawo >>> tao;

READING NO. 3: 

[1] : ma ku -- -- -- -- --
[2] : -- -- ku nu -- -- --
[3] : -- -- -- -- ti -- --
[4] : -- -- -- -- -- ta wu

[1] : magkun >>> kuno; they say; (?)
[2] : kuno >>> daw
[3] : (1) ti //(2) tig >>> (1) ang; //(2) ang; (?)
[4] : tawo >>> tao;
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READING NO. 4: 

[1] : ma -- -- -- -- -- --
[2] : -- ku -- -- -- -- --
[3] : -- -- ku nu -- -- --
[4] : -- -- -- -- ti -- --
[5] : -- -- -- -- -- ta wu

[1] : (1) ma //(2) man //(3) may >>> (1) mana; (mana) 
liking to … (wish) //(2) even, also too, and //(3) there 
is, there are; ud… may; there is not, there are not
[2] : (1) ko //(2) kon >>> (1) kangko; my, mine; akin //
(2) (bisayan) if, when
[3] : kuno >>> daw

[4] : (1) ti //(2) tig >>> (1) ang; //(2) ang; (?)

[5] : tawo >>> tao;

READING NO. 5: 

[1] : ma -- -- -- -- -- --

[2] : -- ku ku -- -- -- --

[3] : -- -- -- nu -- -- --

[4] : -- -- -- -- ti -- --

[5] : -- -- -- -- -- ta wu

[1] : (1) ma //(2) man //(3) may >>> (1) mana; (mana) 

liking to … (wish) //(2) even, also too, and //(3) there 

is, there are; ud… may; there is not, there are not

[2] : kumkom >>> flower bud

[3] : (1) no //(2) nog //(3) nom //(4) nos //(5) nud 

>>> (1) if, when //(2) no; if //(3) no; if //(4) if 

according to my thoughts //(5) nud mayad ti pasagi; if 

you cut them not on size

[4] : (1) ti //(2) tig >>> (1) ang; //(2) ang; (?)

[5] : tawo >>> tao;

READING NO. 6: 

[1] : ma ku -- -- -- -- --

[2] : -- -- ku -- -- -- --

[3] : -- -- -- nu -- -- --

[4] : -- -- -- -- ti -- --

[5] : -- -- -- -- -- ta wu

[1] : magkun >>> kuno; they say; (?)
[2] : (1) ko //(2) kon >>> (1) kangko; my, mine; akin //
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(2) (bisayan) if, when

[3] : (1) no //(2) nog //(3) nom //(4) nos //(5) nud 

>>> (1) if, when //(2) no; if //(3) no; if //(4) if 

according to my thoughts //(5) nud mayad ti pasagi; if 

you cut them not on size

[4] : (1) ti //(2) tig >>> (1) ang; //(2) ang; (?)

[5] : tawo >>> tao;

READING NO. 7: 

[1] : ma -- -- -- -- -- --

[2] : -- ku -- -- -- -- --

[3] : -- -- ku -- -- -- --

[4] : -- -- -- nu -- -- --

[5] : -- -- -- -- ti -- --

[6] : -- -- -- -- -- ta wu

[1] : (1) ma //(2) man //(3) may >>> (1) mana; (mana) 

liking to … (wish) //(2) even, also too, and //(3) there 

is, there are; ud… may; there is not, there are not

[2] : (1) ko //(2) kon >>> (1) kangko; my, mine; akin //

(2) (bisayan) if, when

[3] : (1) ko //(2) kon >>> (1) kangko; my, mine; akin //

(2) (bisayan) if, when

[4] : (1) no //(2) nog //(3) nom //(4) nos //(5) nud 

>>> (1) if, when //(2) no; if //(3) no; if //(4) if 

according to my thoughts //(5) nud mayad ti pasagi; if 

you cut them not on size

[5] : (1) ti //(2) tig >>> (1) ang; //(2) ang; (?)

[6] : tawo >>> tao;

Fig. 9. Possible readings for the first line in table 4 

The final part of the program output as shown in figure 9 consists of all 
the “best fits” or possible “readings” found by the program. These readings 
are sorted starting from those with the least number of component word 
forms to those with the most. In the particular case under discussion, 
seven possible “readings” were produced. These readings do not take into 
account any semantic or grammatical information; they only show different 
combinations of the word forms that can fit all together into the constraints 
of the seven-syllable line. In this case, these word forms are the following:
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[ma ku ku nu] [ti] [ta wu]	 (three word forms)
[ma ku ku] [nu] [ti] [ta wu]	 (four word forms)
[ma ku] [ku nu] [ti] [ta wu]	 (four word forms)
[ma] [ku] [ku nu] [ti] [ta wu]	 (five word forms)
[ma] [ku ku] [nu] [ti] [ta wu]	 (five word forms)
[ma ku] [ku] [nu] [ti] [ta wu]	 (five word forms)	
[ma] [ku] [ku] [nu] [ti] [ta wu]	 (six word forms)

Each of these readings can be tested for the ones with the strongest 
semantic and grammatical plausibility. However, it is usually the case that 
the first reading with the least number of component words is the prime 
candidate for a valid interpretation. This result is explained by the fact that 
the co-occurrence of syllables in a particular sequence corresponding to the 
polysyllabic word forms in the dictionary is less likely to be random than the 
occurrence of individual syllables in just any particular sequence. At this 
point, one can usefully consider the concept of the “n-gram.” An n-gram is 
a sequence of contiguous elements with a variable length. For example, an 
n-gram with a length of 1 is a 1-gram, one with a length of 2 is a 2-gram (or 
bigram), while one with a length of 3 is a 3-gram (or trigram), and so on and 
so forth. The elements of an n-gram in a text are immediately consecutive to 
each other. In the English language, the two letters that surface most often 
together in a definite sequence (thus making up a bigram) are “T” and “H.” 
In Spanish these letters are “D” and “E,” while for French, these are “E” 
and “S” (Lyons 2009). These different and unique frequencies of appearance 
of n-grams in different languages, whether as letters, syllables, or words, can 
actually be used to automatically detect the language of a particular text. 
As with any other language, the likelihood of appearance of a particular 
sequence of syllables in an ambahan text is therefore not a completely random 
occurrence, especially in the case of sequences or n-grams getting longer.   

In the present case, the first automatically generated reading is shown 
in figure 10. 

READING NO. 1: 

[1] : ma ku ku nu -- -- --

[2] : -- -- -- -- ti -- --

[3] : -- -- -- -- -- ta wu
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The interpretation that can be derived from the first reading of the first 
line is therefore the simple sentence, “magkunkuno ti tawo” (the human 
being / person is saying [the following]).

Interpretation of Line 2
Figure 11 shows that the output for line 2 consists of seven readings. Like 

the previous example, the first reading will be taken as the prime candidate, 
as shown in figure 12. 

AMBHN = “na ka ka u ka ba si”

na ka -- -- -- -- -- : 1

na ka ka u  -- -- -- : 2

-- ka -- -- -- -- -- : 3

-- -- ka -- -- -- -- : 4

-- -- -- u  -- -- -- : 5

-- -- -- u  ka -- -- : 6

-- -- -- -- ka -- -- : 7

-- -- -- -- ka ba -- : 8

-- -- -- -- ka ba si : 9

-- -- -- -- -- ba -- : 10

-- -- -- -- -- -- si : 11

[‘XX’, ‘XX’, ‘XX’, ‘XX’, ‘XX’, ‘XX’, ‘XX’]

No. of Nonunique Word Forms Found: 11

No. of Max. Words per Line: 6

Iterations Setting: 10000

Break-if-found Toggle: 0

Time to execute (in seconds): 4.0649283999955514

Fig. 11. Possible word forms for the second line in table 4

[1] : magkunkuno >>> kuno; saying, speaking

[2] : (1) ti //(2) tig >>> (1) ang; //(2) ang; (?)

[3] : tawo >>> tao;

Fig. 10. First automatically generated reading for the first line in table 4
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Given the corresponding dictionary entries, this line could be read as 
“nakakaon kabatsi” (having eaten some kind of beans which cause dizziness). 

Interpretation of Line 3
The output for line 3, as shown in figure 13, consists of nine readings. 

The first reading will be taken as the prime candidate, as shown in figure 14. 

READING NO. 1: 

[1] : na ka ka u  -- -- --
[2] : -- -- -- -- ka ba si

[1] : nakakaon >>> kaon; eating; nakakain
[2] : kabatsi >>> kind of beans; sometimes 
causing dizziness

Fig. 12. First automatically generated reading for the second line in table 4

AMBHN = “a ku ma a u ti a”

a  -- -- -- -- -- -- : 1

a  ku -- -- -- -- -- : 2

-- ku -- -- -- -- -- : 3

-- ku ma -- -- -- -- : 4

-- -- ma -- -- -- -- : 5

-- -- ma a  -- -- -- : 6

-- -- -- a  -- -- -- : 7

-- -- -- -- u  -- -- : 8

-- -- -- -- -- ti -- : 9

-- -- -- -- -- ti a  : 10

-- -- -- -- -- -- a  : 11

[‘XX’, ‘XX’, ‘XX’, ‘XX’, ‘XX’, ‘XX’, ‘XX’]

No. of Nonunique Word Forms Found: 11

No. of Max. Words per Line: 6

Iterations Setting: 10000

Break-if-found Toggle: 0

Time to execute (in seconds): 2.338407000002917

Fig. 13. Possible word forms for the third line in table 4
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This case is more complex because two of the word forms are homographs 
with three possible readings each. However, here one could venture the 
interpretation “ako maaw ud tim-an” (it turns out I did not know). Crucial is 
the translation of “maaw” as “pala” in Tagalog, here interpreted as “it turns 
out.” This word is quite difficult to translate into English, which is probably 
why Postma included the Tagalog word in his definition. 

Interpretation of Line 4
The output for line 4, as shown in figure 15, consists of six readings. As with 

the previous cases, the first reading will be taken as the prime candidate (fig. 16). 

READING NO. 1: 

[1] : a ku -- -- -- -- --

[2] : -- -- ma a -- -- --

[3] : -- -- -- -- u -- --

[4] : -- -- -- -- -- ti a

[1] : ako >>> ako

[2] : (1) maan //(2) maaw //(3) maay >>> (1) again, 

anew; naman, na naman //(2) (question-particle) “is that 

so?”; “isn’t it?”; pala //(3) name of a person

[3] : (1) u //(2) ud //(3) uy >>> (1) even; kahit; u di 

kang manranukan; there is hardly sleeping space!//(2) 

huwag; hindi; o; (?) //(3) huwag; hindi; o; (?)

[4] : tim-an >>> to know; kawo no ud katim-an; maybe you 

don’t know it yet

Fig. 14. First automatically generated reading for the third line in table 4

AMBHN = “ka ma a gi na wi a”

ka -- -- -- -- -- -- : 1

-- ma -- -- -- -- -- : 2

-- ma a  -- -- -- -- : 3

-- -- a  -- -- -- -- : 4

-- -- a  gi -- -- -- : 5

-- -- -- gi -- -- -- : 6

-- -- -- gi na -- -- : 7

-- -- -- gi na wi -- : 8

-- -- -- gi na wi a  : 9
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-- -- -- -- -- wi -- : 10

-- -- -- -- -- -- a  : 11

[‘XX’, ‘XX’, ‘XX’, ‘XX’, ‘XX’, ‘XX’, ‘XX’]

No. of Nonunique Word Forms Found: 11

No. of Max. Words per Line: 6

Iterations Setting: 10000

Break-if-found Toggle: 0

Time to execute (in seconds): 3.945932599999651

Fig. 15. Possible word forms for the fourth line in table 4

READING NO. 1: 

[1] : ka -- -- -- -- -- --

[2] : -- ma a -- -- -- --

[3] : -- -- -- gi na wi a

[1] : (1) ka //(2) kam //(3) kan //(4) kang //(5) kay 

>>> (1) you; ikaw; (?); sarin ka pagmangginan; where, 

perchance, did you come from? //(2) kanmo, your, iyo //

(3) ng/sa (?) //(4) my, mine, ang aking //(5) his, her, 

its

[2] : (1) maan //(2) maaw //(3) maay >>> (1) again, 

anew; naman, na naman //(2) (question-particle) ‘is that 

so?’; ‘isn’t it?’; pala //(3) name of a person

[3] : ginawian >>> kinuha; ginawa; (?)

Fig. 16. First automatically generated reading for the fourth line in table 4

This line is even more complex than the previous one since it includes 
a homograph that has five possible readings. After a few attempts, one could 
come up with the combination “kang maaw ginawian” (it turns out I got it). 
“Kang” is synonymous with “akin” (me/mine) in Tagalog. As noted above, 
“maaw” is synonymous with “pala” in Tagalog, while “ginawian,” according 
to Postma, is “kinuha” in Tagalog, Thus, a Tagalog translation could be “akin 
palang kinuha” (it turns out I got [it]). 
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Interpretation of Line 5
The output for line 5, as shown in figure 17, consists of three readings. 

As before, the first reading will be taken as the prime candidate (fig. 18). 

AMBHN = “ma ka bu yu sa du la”

ma -- -- -- -- -- -- : 1
ma ka bu yu -- -- -- : 2
-- ka -- -- -- -- -- : 3
-- -- bu -- -- -- -- : 4
-- -- bu yu -- -- -- : 5
-- -- -- yu -- -- -- : 6
-- -- -- -- sa -- -- : 7
-- -- -- -- sa du la : 8
-- -- -- -- -- -- la : 9

[‘XX’, ‘XX’, ‘XX’, ‘XX’, ‘XX’, ‘XX’, ‘XX’]

No. of Nonunique Word Forms Found: 9
No. of Max. Words per Line: 6
Iterations Setting: 10000
Break-if-found Toggle: 0
Time to execute (in seconds): 2.6199539999943227

Fig. 17. Possible word forms for the fifth line in table 4

READING NO. 1: 

[1] : ma ka bu yu -- -- --
[2] : -- -- -- -- sa du la

[1] : makabuyong >>> buyong; causing dizziness, etc. as 
eating poisoned food; makakasakit, makalason
[2] : sangdulan >>> sangdol; arrange the head (hair)

Fig. 18. First automatically generated reading for the fifth line in table 4

The interpretation for line 5 is simpler because of the lack of 
homographs. “Makabuyong sangdulan” could be taken to mean “causing 
dizziness to the head.”

Interpretation of Line 6
The output for line 6, as shown in figure 19, consists of only two readings. 

The first reading will be taken as the prime candidate (fig. 20). 
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This reading is also straightforward due to the lack of homographs. 
“Bag-o nakahimanman” could be translated as “before I knew it.” 

Interpretation of Line 7
The output for line 7, as shown in figure 21, consists of eight readings. 

As before, the first reading will be taken as the prime candidate (fig. 22). 

AMBHN = "ba u na ka hi ma ma"

ba -- -- -- -- -- -- : 1
ba u  -- -- -- -- -- : 2
-- u  -- -- -- -- -- : 3
-- u  na -- -- -- -- : 4
-- -- na ka -- -- -- : 5
-- -- na ka hi ma ma : 6
-- -- -- ka -- -- -- : 7
-- -- -- -- -- ma -- : 8
-- -- -- -- -- ma ma : 9
-- -- -- -- -- -- ma : 10

['XX', 'XX', 'XX', 'XX', 'XX', 'XX', 'XX']

No. of Nonunique Word Forms Found: 10
No. of Max. Words per Line: 6
Iterations Setting: 10000
Break-if-found Toggle: 0
Time to execute (in seconds): 3.5604123000011896

Fig. 19. Possible word forms for the sixth line in table 4

READING NO. 1: 

[1] : ba u  -- -- -- -- --
[2] : -- -- na ka hi ma ma

[1] : bag-o >>> Bag-o dumay-an lingban; But, 
before he’d move a limb 
[2] : nakahimanman >>> manman; to watch, notice; 
nalalaman

Fig. 20. First automatically generated reading for the sixth line in table 4

AMBHN = "ka a yu yi bi lu ga"

ka -- -- -- -- -- -- : 1
ka a  -- -- -- -- -- : 2
ka a  yu -- -- -- -- : 3
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-- a  -- -- -- -- -- : 4
-- a  yu -- -- -- -- : 5
-- -- yu -- -- -- -- : 6
-- -- -- yi -- -- -- : 7
-- -- -- -- bi lu -- : 8
-- -- -- -- bi lu ga : 9
-- -- -- -- -- lu -- : 10
-- -- -- -- -- -- ga : 11

['XX', 'XX', 'XX', 'XX', 'XX', 'XX', 'XX']

No. of Nonunique Word Forms Found: 11
No. of Max. Words per Line: 6
Iterations Setting: 10000
Break-if-found Toggle: 0
Time to execute (in seconds): 3.596927599995979

Fig. 21. Possible word forms for the seventh line in table 4

READING NO. 1: 

[1] : ka a  yu -- -- -- --
[2] : -- -- -- yi -- -- --
[3] : -- -- -- -- bi lu ga

[1] : kar-ayon >>> kar-ay; death, a dead one; corpse; 
hingalo, kamatayan
[2] : yi >>> ay; sa; ang; (???)
[3] : bilugan >>> bilog (?); body (?)

Fig. 22. First automatically generated reading for the seventh line in table 4

This reading is also straightforward because of the lack of homographs. 
“Kar-ayon yi bilugan” can be literally translated as “the body was dead.”

The Complete Interpretation of the Seven Lines
The literal translation of the ambahan lines can therefore be compared with 
Postma’s translated version (table 5). 

It seems that Postma’s (2005, 77) translation of this ambahan contains 
embellishments such as the addition of the man being in the woods, where 
there is no such information in the original ambahan. Such additions are 
understandable since Postma probably wanted to supply the English reader 
with a literary rather than a literal translation. Ambahan readings produced 
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using the software tool, therefore, have the advantage of allowing the reader 
a closer acquaintance with the original text in its literality as compared with 
the existing translations by Postma and others (Pitogo 2010). 

The above example also confirms that the automatically produced 
reading with the least number of word forms is generally the best candidate 
for analysis and interpretation. This is one reason why setting the variable 
MAXWRD to a value less than 6 would generally allow for a more focused 
output of only the most plausible readings of a typical ambahan line.

On Complexity and Speed of Execution
The speed of execution of the Python code is greatly facilitated by the 
division of the text into small seven-syllable chunks. 

Ambahan texts are divided into seven-syllable segments by the 
punctuation known as danda (stick) in Indic writing systems. This 
punctuation takes the form of two slanted vertical lines in ambahan text (.). 
By contrast, texts in the Tagalog baybayin script, while having a danda in the 
form of a single slanted vertical line (,), do not have lines or segments of 
fixed length (Guillermo et al. 2017, 5). 

In order to discern the effect on runtime of lines of varying syllable 
lengths, I selected syllable sequences with lengths of one syllable to nineteen 
from the baybayin text of the Doctrina Christiana (Plasencia 1593) for 
testing with a version of the ambahan program designed to take in Tagalog 
baybayin text. Runtimes of ten test runs for finding a single reading for each 
syllable sequence were recorded and averaged to observe the relationship 
of the length of syllable sequence to the runtimes of the program. (The 
computer used was a typical one having an Intel Core i7 central processing 
unit running at 1.80 GHz.)

As expected, longer syllable sequences generally required longer average 
runtimes as compared to shorter ones (fig. 23). The average runtime for 
producing a single reading for the seven-syllable sequence is 0.27 seconds 
while the average runtime for the nineteen-syllable sequence is 28 seconds. 
This means that on average it took 103 times longer to process the nineteen-
syllable sequence than the seven-syllable one. As an extreme example, the 
average sample runtime for a twenty-nine-syllable sequence is 1,365.22 
seconds (22.75 minutes), which is 5,065 times longer than the average 
runtime for finding a single solution for a seven-syllable sequence. In contrast 
to these long runtimes, processing the twenty-nine-syllable sequence as four 



GUILLERMO / COMPUTER-ASSISTED READING OF AMBAHAN 201

Fi
g.

 2
3.

 S
am

pl
e 

pl
ot

te
d 

ru
nt

im
es

 fo
r s

eg
m

en
t l

en
gt

hs
 1

 to
 1

9 
an

d 
29

 (l
og

ar
ith

m
ic

 s
ca

le
)



PSHEV  71, NO. 2 (2023)202

chunks of seven or eight syllables would need only around a total of 1.08 
seconds to finish. Lengths of syllable sequences from seven and below seem 
to only need a runtime that is consistently quite close to the basic overhead 
runtime of the program (around 0.26 seconds), which is also the time 
needed for the program to execute a minimum number of operations. There 
is a rapid increase in the average runtime needed to find the first solution for 
syllable sequences of length 14 and above. The current maximum observed 
runtime is for the first solution of the twenty-nine-syllable sequence, which 
required 51.56 minutes (3,093.64 seconds).

It will also be observed that the runtimes needed to find the first solution 
for any particular syllable sequence sometimes vary widely because of the 
random element integral to the search algorithm. However, this fact does 
not contradict the general trend toward increasing average runtimes as the 
syllable sequence length and the corresponding number of possible word 
forms increase. The runtime depends on the number of word forms found 
in a particular string of syllables of a particular length, which is in turn 
generally dependent on the length of the string of syllables itself.

Although the reading operations of the human mind certainly operate 
quite differently, not least due to its access to rich semantic information, 
the increased computational power needed for processing longer syllable 
sequences may parallel the cognitive load humans also face when confronted 
with longer and longer syllable sequences. Quite interestingly, by keeping 
syllable sequence length to an average of around 7, which as we have seen 
stays well within what may be considered that minimum overhead running 
time of the computer program, baybayin and ambahan texts may be able to 
maintain a degree of general ease of readability even for humans. However, 
this tendency toward the reduction of complexity does not mean, as is 
evident from the examples given above, that the reading of a seven-syllable 
ambahan text is just a walk in the park.

The rationale for the use of the danda as an integrated mechanism in 
ambahan and baybayin type writing systems for “complexity reduction” 
is therefore evident even from these benchmarking experiments alone. 
Moreover, the fact that the Bugis writing system in Sulawesi, Indonesia, also 
makes use of the same danda punctuation as a complexity-reduction device 
points to a deeper historical kinship with Philippine writing systems. Indeed, 
it is strange that this crucial function of baybayin punctuation has only been 
discovered recently (Guillermo et al. 2017, 49–56).
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Conclusion
The main objective of this essay has been to demonstrate the use of a 
software tool for the computer-aided reading of ambahan poetry. It attempts 
to mitigate the significant obstacles that a student or researcher who wishes 
to directly read ambahan will probably face. It does not aim to replace the 
actual skill and expertise that cultural outsiders would need to develop in 
order to read ambahan on their own but is more of a pedagogical tool that 
can help them acquire such skills more quickly and conveniently, and with 
less frustration. 

 Another use of this tool would be to help in the interpretation of 
untranscribed and unstudied ambahan. Its ability to generate multiple 
possible readings of ambahan text will help researchers in exploring the 
viability or plausibility of different readings and interpretations of the same 
text. 

The most important limitation of the software in its present form is that 
its word list is based primarily on Postma’s (n.d.) draft ambahan vocabulary, 
which may, despite his best efforts, be incomplete or partly outdated due to 
the development of the language. Researchers in the field can contribute a lot 
to expanding and refining the existing ambahan vocabularies and dictionaries. 

Going beyond the study of ambahan poetry, this program can also be used 
in the computer-assisted reading of texts using writing systems similar to Surat 
Mangyan, such as the Tagalog baybayin script or the Bugis writing system.  

Note
I have served as a consultant for the project “Documenting and Preserving the Mangyan Syllabic 
Script in the 21st Century” under the auspices of the Mangyan Heritage Center, Inc. (MHC) 
(2021–2022). This study is a spin-off from that project. I would like to thank Emily Catapang of 
the MHC for supporting my study of Surat Mangyan through the years, as well as Louward Zubiri, 
Quint Fansler, Victor Paz, and Cristina Juan. Emily also helped with native reader verification for 
the results of the program. Earlier versions of this program were presented in webinars sponsored 
by the School of Oriental and African Studies, University of London, and the University of the 
Philippines Archaeological Studies Program. The Hanunuo font used in this article was designed 
by Paul Morrow. 
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Appendix  
Automated Ambahan Reader 

#Written by Ramon Guillermo
#University of the Philippines Diliman
#Python 3.7

###############
#IMPORT MODULES
import sys
import time
time1 = time.perf_counter()
import winsound
duration = 1000  # milliseconds
freq = 440  # Hz
import numpy as np
import random

#################
#THE VALUE OF THE VARIABLE “ITERA” (TOTAL ITERATIONS) CAN BE SET HIGH 
ENOUGH TO FIND ALL POSSIBLE SOLUTIONS FOR A GIVEN STRING OF SYLLABLES A 
LONGER STRING WILL REQUIRE A HIGHER VALUE TO FIND ALL POSSIBLE SOLUTIONS 
(VALUE DETERMINED BY TRIAL AND ERROR)
ITERA = 10000

#################
#IF BREAKIFFOUND IS SET TO 1, PROGRAM BREAKS EXECUTION UPON FINDING THE 
FIRST POSSIBLE SOLUTION, IF SET TO 0, PROGRAM CONTINUES TO LOOK FOR 
OTHER SOLUTIONS UNTIL TOTAL ITERATIONS ARE FINISHED 

BREAKIFFOUND = 0

################# 
#MAXWRD IS SET TO LIMIT THE MAXIMUM NUMBER OF WORDS TO BE SEARCHED IN 
THE STRING OF SYLLABLES FOR A STRING OF SEVEN SYLLABLES SUCH AS A LINE 
OF AMBAHAN POETRY, THE LOWEST VALUE IS 1 WHILE THE HIGHEST VALUE IS 7

MAXWRD = 6

#########################################################
#INPUT AMBAHAN LINE FOR ANALYSIS (remove “#” after inputting)
#########################################################
#AMBHN = «ma ku ku nu ti ta wu»
#########################################################

#################
#ASSIGN VARIABLES

MTLIST = []
MTLIST1= []
COUNTLIST=[]
SOLLIST = []
SOLLIST1 =[]
SOLLIST2 = []
SOLLIST3 = []
SOLLIST4 = []

SGMNT = AMBHN.split( )
GRID = []

for abc in SGMNT:
    abc =“00”
    GRID.append(abc)
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GRID = “ “.join(GRID)
LENSGMNT = len(SGMNT)

########################
#DICTIONARY OF WORD FORMS

WORDICT = {
    
	 “a” : “(1) ak //(2) aw //(3) ay >>> (1) ako; (?) //(2) sa/ng (?) 
//(3) (?)”,
	 “a ba” : “(1) aba //(2) aban //(3) abang //(4) abay //(5) 
amban >>> (1) long; mahaba; (?); kang ikog aba waydi; had a long tail 
to admire //(2) (?) //(3) leave, go way, humayo na, lumayo //(4) go 
together with //(5) magmahal; nakikisama”,
	 “a ba ba” : “ambaba >>> kaambaba; kahalubilo”,
	 “a ba ga” : “abagat >>> monsoon winds; habagat”, 
	 “a ba ga na” : “abagatnan >>> typhoon winds; habagat”,
	 “a ba ya” : “abayan >>> go together with”,

... [DICTIONARY TRUNCATED]

	 “yu ha ya” : “yuhayan >>> name of a woman”,
	 “yu ma” : “yumay >>> name of a woman”,
	 “yu ma ya” : “yumayan >>> name of a woman”,

}

################################
#GENERATING A LIST OF WORD FORMS
#This part of the program loops through all possible contiguous 
combinations of syllables by moving left to right from the first 
syllable to the last in the  inputted AMBHN line. Matches are sought for 
all possible contiguous syllable sequences in the WORDICT dictionary. If 
matches are found, these are saved in the array MTLIST.

WLIST = list(WORDICT.keys())
LENWLIST = len(WLIST)

#DETERMINING THE PIECES

for x in range(LENSGMNT):        
        EXPND = “”
        GRIDD2 = []
        
        for z in range(x, LENSGMNT):
            EXPND = EXPND + “ “ + SGMNT[z]           
        
            for xx in range(LENWLIST):
                abx = WLIST[xx].strip()
                aby = EXPND.strip()
                if abx == aby:
                  
                    abygrid = aby.split( )
                    count = 0
                    GRIDD = GRID.split( )
                    
                    for yy in abygrid:
                        GRIDD[x + count] = yy
                        count = count + 1
                    
                    if GRIDD2 == GRIDD:
                        continue
                    
                    if GRIDD2 != GRIDD:
                        GRIDD2=GRIDD



PSHEV  71, NO. 2 (2023)206

                        MTLIST.append(GRIDD)

countline = 1
for wrdsfnd in MTLIST:
    wrdsfnd1 = “ ”.join(wrdsfnd)
    print(wrdsfnd1.replace(“00”, “--”) + “ : “ + str(countline))                   
    countline = countline + 1

print(“\n”)

MTLIST = np.array(MTLIST)

#########################################################
#ERROR TRAP - LOOK IF THERE ARE GAPS IN THE FOUND WORD FORMS
#This part of the program loops through the array MTLIST from the 
previous module and marks all syllable positions for which matches have 
been found. If no match has been found for a position in the line a 
message appears that the “dictionary is insufficient.”

ERR = “ ”.join(MTLIST[0])
ERR1 = ERR.split( )

for gapword in MTLIST:

    for gapword1 in range(len(gapword)):

        if gapword[gapword1] != “00”:
            ERR1[gapword1] = “XX”
print(ERR1)

print(“\n”)

for gapword2 in ERR1:
    
    if gapword2 == “00”:
        print (“DICTIONARY INSUFFICIENT\n”)
        break

#################################################
#FITTING PIECES WITHIN FIXED LENGTH (RANDOM WALK)
#MULTIPLE SOLUTIONS
#The main xyz loop iterates until the end of the value set by the ITERA 
variable. The first main subloop randomly gets elements from the MTLIST 
array in sequence until the end of the array and saves this in the array 
COUNTLIST. If the occupied (that is to say, the value is not “00”) 
syllables in the array COUNTLIST add up to the total number of syllables 
in the inputted AMBHN line, the program proceeds to the second main 
subloop. Otherwise it returns to the first main subloop. The second main 
subloop determines if the occupied syllables from the randomly obtained 
elements from the array COUNTLIST do not overlap at any position 
in the line. Having no overlaps means that there is a one-to-one 
correspondence between each occupied syllable and each syllable position 
making up the line. This solution is then saved in the array SOLLIST. 
If BREAKIFFOUND=1, the program will stop with the first solution. If 
BREAKIFFOUND=0, the program will continue until the end of iterations 
indicated by the ITERA variable and collects all solutions discovered in 
the array SOLLIST.

for xyz in range(ITERA):
    x = 0
    COUNT = 0
    LINECOUNT = 0
    COUNTLIST=[]
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    while x == 0:
    
        LINECOUNT = 0
        COUNTLIST = []
    
        for y in MTLIST:
        
            xx = random.randint(0,1)
    
            if xx == 0:
            
                COUNTLIST.append(y)
            
                COUNT = 0
                        
                for yy in y:

                    if yy !=“00”:
                        COUNT = COUNT + 1
    
                LINECOUNT = LINECOUNT + COUNT
        
        if LINECOUNT == LENSGMNT:
            x =1
        
        else: x =0    
    
    COUNTLIST=np.array(COUNTLIST)

    HCOUNT = 0
    HCOUNT1 =0

    for aaa in range (LENSGMNT):
    
        HCOUNT = 0
    
        for aaa1 in range(len(COUNTLIST)):
    
            if COUNTLIST[aaa1][aaa].strip() != “00”:
            
                HCOUNT = HCOUNT +1
                                
        if HCOUNT == 1:

            HCOUNT1 = HCOUNT1+1
    
    if HCOUNT1 == LENSGMNT:
        
        SOLLIST.append(COUNTLIST)
        
        if BREAKIFFOUND==1:
            break
            
###########################
#DELETE REPEATING SOLUTIONS
#Simple loops to delete repeating solutions in array SOLLIST.

for zzz in SOLLIST:
    
    concat = “ ”
    for yyy in zzz:
        
        aaa = “ ”.join(yyy)
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        concat = concat + “ “ + aaa
    
    SOLLIST1.append(concat)

for delreps in range(len(SOLLIST1)):
    
    for delreps1 in range(len(SOLLIST1)):
        
        if delreps == delreps1:
            continue
        
        if SOLLIST1[delreps] == SOLLIST1[delreps1]:
            SOLLIST1[delreps1]=“ ”

for zzz1 in SOLLIST1:
    if zzz1 == “ ”:
        continue
    
    SOLLIST2.append(zzz1)

SOLLIST=[]
SOLLIST4=[]
SOLLIST5=[]

for zzz2 in SOLLIST2:
    
    yyy2 = zzz2.split()
    
    counter = 0
    SOLLIST3=[]
    SOLLIST4=[]
    
    for yyy3 in yyy2:
         
        counter = counter +1
        
        SOLLIST3.append(yyy3)
        
        if counter == LENSGMNT:

            counter = 0
            SOLLIST4.append(SOLLIST3)
            SOLLIST3=[]
            
    SOLLIST5.append(SOLLIST4)

########################
#PRINT POSSIBLE READINGS

print(“\n” + “ No. of Nonunique Word Forms Found: “ + str(len(MTLIST)))
print(“No. of Max. Words per Line: “ + str(MAXWRD))
print(“Iterations Setting: “ + str(ITERA))
print(“Break-if-found Toggle: “ + str(BREAKIFFOUND))
time2 = time.perf_counter()
print(“Time to execute (in seconds): “ + str(time2-time1) + “\n”)
print(“TIP: check solution with least number of words first” + “\n”)

counter1 = 0

for sortnum in range(1, MAXWRD+1):

    for finmat in SOLLIST5:

        if len(finmat) != sortnum:
            continue
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        if len(finmat) > MAXWRD:
            continue 
        else: 
            counter1 = counter1 + 1
            print (“\nREADING NO. “ + str(counter1) + “: \n” )

        counter = 0
        
        for finmat1 in finmat:

            if len(finmat) != sortnum:
                continue
            
            if len(finmat) > MAXWRD:
                continue

            finmat2=” “.join(finmat1)
            finmat3=finmat2.replace(“00”, “--”)
            finmat4=(finmat3.replace(“--”,“ ”)).strip()

            counter = counter + 1
            print(“[“ + str(counter)+”] : “+ finmat3)

        if len(finmat) != sortnum:
            continue
            
        if len(finmat) > MAXWRD:
            continue 
        else: 
            print (“\n”)

        counter = 0
        
        for finmat1 in finmat:

            if len(finmat) != sortnum:
                continue
            
            if len(finmat) > MAXWRD:
                continue 

            finmat2=“ ”.join(finmat1)
            finmat3=finmat2.replace(“00”, “--”)
            finmat4=(finmat3.replace(“--”,“ ”)).strip()

            counter = counter + 1
            print(“[“+ str(counter)+”] : “+ WORDICT[finmat4])

print (“\n”)

winsound.Beep(freq, duration) 
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