
 

 

CHAPTER 4 

AN OT ANALYSIS ON THE LANGUAGE-MUSIC INTERACTIONS IN 

JIANG’S VERSES 

 

4.1 Introduction 

 From an OT perspective, music as well as language is a universal sound system 

confined by a set of ranked constraints, and thus OT has been applied in several 

music-related research (Lerdahl & Jackendoff 1983, Gilbers & Schreuder 2002, 

Hendriks and Werf 2004, Yan 2004). In fact, the integrated forms of music and 

language can also be explained by a constraint-based mechanism if the 

language-music relationship in songs is viewed as an output-to-output 

correspondence. 

 In this chapter, I account for the patterns observed in Chapter 3 from an 

Optimality-theoretical perspective and construct the grammar of Jiang’s composition 

by hierarchical constraints. The analysis focuses on three main aspects, namely 

structure, rhythm, and tones.  
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4.2 Structural Mapping in Language and Music  

 The correspondence between language and music starts from a basic association 

of their structural output forms, i.e the stanzas and music sections. The mapping of the 

language and music structures is determined by a series of constraints as follow:   

(1) UNIFORMITY-SM: the numbers of stanzas and music sections must be the same 

(2) BINARITY: both the music and verse structures must be binary.  

(3) ALIGN-SM: the correspondence between a stanza and a music section must align 

at both edges.  

(4) UNIFORMITY-SM; ALIGN-SM >> BINARITY 

 The consistency of the numbers of stanzas and music sections in each verse 

suggests that the UNIFORMITY-SM constraint must be placed in the dominating 

position. The BINARITY constraint is induced by the fact that Jiang’s seventeen verses 

are based on a binary structure except for verse three. The activation of the BINARITY 

constraint limits the possibilities of the structure forms and prevents the relevant 

candidates from being over generated. The position of the BINARITY constraint is in a 

lower ranking than UNIFORMITY-SM owing to the exception of verse three. In 

addition, the alignment constraint restricts the alignment of linguistic and musical 

components at both edges. Because the stanzas and music sections are perfectly 

aligned throughout the seventeen works, ALIGN-SM is situated in the highest ranking 
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as well. 

 The mapping between musical and verse structures can be in a variety of forms. 

A musical section and a stanza may partially overlap without alignment at both edges, 

as indicated in (5a), in which brackets and parentheses are used to mark music and 

linguistic domains respectively. A music section may also correspond to more than 

one stanza with alignment at both edges of the music section, such as (5b). Besides, 

the one-to-one correspondence with perfect alignment between stanzas and music 

sections may exist as well, probably with the different numbers of stanzas and 

sections, as shown in (5c) and (5d). 

 

(5) 

a. [……(…. ……..]M………)L 

b. [(……………..….)(…. …………...)L]M 

c. [(……..…. ……..)L]M 

d. [(……..…. ……..)L]M[(……..…. ……..)L]M 

 

 Tableau (6) evaluates the four possible mapping of music sections and stanzas, 

represented by (5a), (5b), (5c), and (5d) respectively. In terms of candidate (a), the 

numbers of music section and stanza are consistent and thus the UNIFORMITY-SM 
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constraint is observed. However, the music section and stanza fail to align with each 

other at either edge, which incurs one violation mark of ALIGN-SM. Moreover, neither 

the song form nor verse form is in a binary structure, which violates BINARITY 

Therefore, candidate (a) is ruled out in the evaluation. Candidate (b) is ill-formed in 

that the numbers of the music section and stanzas are dissimilar and the alignment 

requirement is not followed. Besides, the music structure is not binary but unitary. 

Therefore, candidate (b) is eliminated as well. Although candidate (c) conforms to the 

alignment and uniformity constraints, neither the song form nor the verse form is in a 

binary-structure. Thus, candidate (c) fails in the competition. Among all the relevant 

candidates, candidate (d) is considered the optimal choice. In fact, the structural 

mapping of the music sections and stanzas in Jiang’s woks are in the form of (5d), 

except for verse three.  

 

(6)  

   ALIGN-SM UNIFORMITY-SM    BINARITY 

 (a). (5a) *!  * 

 (b). (5b) *(!) *(!) * 

 (c). (5c)   *! 

☞ (d). (5d)    

  

 The constraints and evaluation demonstrate how language and music interact in 

the phase of structure. In Jiang’s grammar, the perfect mapping between musical and 
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linguistic structure trees determines the structural output forms. That is to say, when 

Jiang composed verses according to existing tunes, the number of music sections 

decided the number of stanzas. Similarly, when Jiang’s composition is verse-based, 

the number of music sections can be predicted by that of the stanzas. However, the 

constraints and their ranking proposed here may not be applicable to all Song verses 

because of idiosyncrasy. For example, when Uniformity-SM is placed as a violable 

constraint, a music section may include two or more stanzas. The illustration of 

tableau (6) also suggests that the separation of tune-based or verse-based works helps 

the generalization of patterns yet is unnecessary in the OT analysis.  

 

4.3 Correspondence between Syllables and Notations  

 The correspondence of language and music is not only presented in the apparent 

structure but also the basic components in the two sound systems, i.e. syllables and 

music notes. The consistency of syllable number and note number is under the 

restriction of the constraint below: 

(7) UNIFORMITY-SN: the correspondence between syllables and music notations must 

be one to one. 

 The uniformity constraint rules out the possibility of a one-to-many or 

many-to-one correspondence. Although this constraint may confine music variation 
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and make the music output forms monotonous, the simple one-to-one association is 

the basis for ancient Chinese music in the Song Dynasty or earlier time. In modern 

music, UNIFORMITY-SN is placed in a lower ranking or inactivated. Little does it 

influence the syllable-note association in modern music, such as folk songs.  

 What follows is a fragment from the tune Yumei Ling ‘the Jade Plum’. The 

ancient notations are given along with the modern scales on the top.  

 

(8)  

 

 

 The examples given in (9a), (9b), and (9c) demonstrate different kinds of 

syllable- note associations. (9a) is a typical one-to-one correspondence, which means 

that every syllable is associated to one music notation. (9b) presents a one-to-many 

correspondence, and thus one syllable can be presented by more than one notation, 

such as the association of shu and xue. Besides, (9c) refers to a many-to-one 

relationship; therefore, two syllables can correspond to the same music notation, such 

as the correspondence of shushu, xuepian, and xinan. Here, (9b) and (9c) demonstrate 

only one of the possibilities of the one-to-many and many-to-one associations 

respectively. There can be a large number of combinations other than (9b) and (9c).  
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 (9) ‘Sparse snow was scattered into the garden in the south of the river’ 

a. 

 

 

b. 

 

 

c.  

  

  

 Tableau (10) is the evaluation of the three possible candidates. Among the three 

candidates, only (a) observes the UNIFORMITY-SN constraint and is therefore selected 

as the optimal choice. Both candidate (b) and (c) are eliminated for the fatal violation 

of UNIFORMITY-SN. That is to say, neither many-to-one nor one-to-many 
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correspondence is employed in Jiang’s verses.  

 

(10) Melodies:  
    Verse line: 疏疏雪片，散入溪南苑。 

 UNIFORMITY-SN 

☞ a. (9a)  

 b. (9b) *! 

 c. (9c) *! 

 

 Similar to the correspondence between music sections and stanzas, the 

correspondence between notations and syllables is still in a one-to-one fashion 

whether the composition is tune-based or verse-based. This is because the harmony of 

language and music is performed by the outputs of interactions. Filling in verses or 

composing tunes for existing verses does not influence the observation or violation of 

the constraint. Therefore, it is not necessary to consider the direction of mapping for 

language-music interactions in terms of structure as well as note-syllable association.  

 

4.4 Prosodic and Music Mapping in Rhythm 

 Rhythm and pitch are two common features of language and music. The 

observations on the rhythmic mapping between verses and tunes have indicated that 

the rhythm of verses is still retained when they are presented in music. For example, 

syllables in the hemistich-final position, rhyming positions in particular, tend to be 
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associated to rest marks, which implies that the rightmost syllables are followed by 

pause both in language and in music. On the other hand, when syllables are not 

associated to any rest mark, the syllable-timing mechanism of Chinese language is 

perceived.  

 Although the patterns of rest mark distribution can be accounted for by the 

similarities of language and music, an evaluation system is still in need in view of 

output prediction. Besides, it is also necessary to decide on the unit of rhythmic 

mapping. Following the metrical patterns proposed by Chen (1979) and Hsiao (1991), 

the appropriate mapping units of Jiang’s verses are hemistichs composed of two to 

four syllables. In other words, verse lines consisting of five or more syllables are first 

parsed into half lines for the analysis on rhythm. 

 The examinations on the rhythmic patterns in Jiang’s verses are separated into 

rhyming and non-rhyming positions. For readability, the association of syllables and 

rest marks will be represented by σ and ● respectively. Music notations without rest 

will be referred to as ○. 

 

4.4.1 Disyllabic Rhythmic Patterns 

 The observations in Chapter 3 indicate that hemistichs without any association to 

rest marks take up a large number. From an OT perspective, such phenomenon is 
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under the restriction of the prohibition of using rest marks, which can be expressed by 

(11). In addition, rhymes have longer duration in language and can be performed by 

notations with rest marks in music. The correspondence between rhymes and rest 

mark is legalized by the association constraint indicated in (12). In fact, aside from 

rhyming positions, the rightmost syllables of hemistichs are optionally associated to 

rests regardless of their positions in lines. The association between rest marks and 

rightmost syllables of hemistichs can be confined by the alignment constraint 

provided in (13). Finally, adjacent rest markers are disallowed in music form, as the 

disappearance of adjacent pause in language. The phenomenon can be accounted for 

by an OCP constraint (McCarthy, 1986), which prohibits identical elements from 

being adjacent.  

(11) *Rest Mark: syllables associated to rest marks are not allowed. 

(12) Association (Rhyme/Rest): the rhyme must be associated to the rest mark.  

(13) ALIGN-R(Rest Mark): the rest mark must align with a hemistich at the right edge. 

(14)*Adjacent Rest Marks: adjacent rest marks are not allowed.   

 Since there is only one structure in the form under evaluation, all the constraint 

proposed here are categorical1. As to the constraint ranking, *Rest Mark is a violable 

constraint because when syllables are in the rhyming positions, associations to rest 

                                                 
1 McCarthy (2002) argues that all OT constraints are categorical.  
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marks become well-formed. The Association (Rhyme/Rest) constraint is placed in a 

higher ranking than *Rest Mark so that rhymes associated to rest marks would not be 

ruled out. Since the correspondence between rest marks and syllables in the 

hemistich-final position is optional, the alignment constraint is violable as well. As for 

the OCP constraint, no exception of the prohibition is found in Jiang’s verses, and thus 

*Adjacent Rest Marks is placed in the dominating position. Therefore, the constraint 

ranking on rhythmic mapping is as follows: 

(15) *Adjacent Rest Marks >> Association (Rhyme/Rest) >> ALIGN-R(Rest Mark); 

*Rest Mark 

 The examination of the rhythmic pattern in Jiang’s verses starts from disyllabic 

hemistichs in the non-rhyming position. Here, the input is a disyllabic hemistich to be 

associated to notations without rest marks, as exemplified in (16).  

 

(16) 08-A4-02 

 

 

 In terms of the four possible candidates listed in tableau (17), candidate (a) has 

two syllables associated to notations without rest marks, which observes *Rest Mark 
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but incurs a violation of ALIGN-R (Rest Mark). However, candidate (a) is still saved 

because ALIGN-R (Rest Mark) is a violable constraint. Candidate (b) commits the 

violation of *Rest Mark due to the employment of a rest mark. Nevertheless, the 

*Rest Mark constraint is violable, and thus candidate (b) is also considered the 

optimal output. Although in Jiang’s verse, kanjin is performed as candidate (a), the 

evaluation suggests that the possible output forms for a disyllabic hemistich in 

non-rhyming position like kanjin are more than one. The rhythmic mapping could be 

equally good even if kanjin were realized as the pattern of candidate (b). As for 

candidate (c), the use of rest marks incurs one violation mark and the lack of rest mark 

at the right edge of the hemistich causes another violation. Therefore, candidate (c) 

loses in the competition. Finally, candidate (d) is ruled out for the fatal violation of 

*Adjacent Rest Marks.  

 

(19) kan jin (看盡) ‘see through’ 

 *Adjacent 
Rest Marks 

*Rest Mark Association 
(Rhyme/Rest)

ALIGN-R 
(Rest Mark) 

☞ a. 
○ ○ 
| | 
σ  σ 

   * 

☞ b. 
○ ● 
| | 
σ  σ 

  *  

 c. 
● ○ 
| | 
σ  σ 

  *(!) *(!) 

 
d. 

● ● 
| | 
σ  σ 

*!  *  
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 Consider disyllabic hemistichs in the rhyming position, such as the example 

provided in (20). The actual output can be accounted for by the same set of constraints. 

As can be seen in tableau (21), candidate (a) refers to the association to the notations 

without rest marks. The failure to associate the rhymed syllable with a rest marks 

violates Association (Rhyme/Rest) and ALIGN-R-R(Rest Mark) at the same time. 

Therefore, candidate (a) is ruled out for the serious violations. As for candidate (b), it 

violates *Rest Mark owing to the employment of rest mark in the hemistich-final 

position. However, the disobedience of the violable constraint does not prevent 

candidate (b) from being selected as the optimal choice. In fact, the actual output form 

of example (20) is in the pattern of candidate (b). Candidate (c) is not considered 

acceptable mainly because the rhymed syllable is not associated to a notation with rest. 

Besides, the use of rest marks and the failure to align the rest mark with the hemistich 

at the right edge lead to another two violations. As to candidate (d), it is ruled out for 

the fatal violation of *Adjacent Rest Marks and the use of rest marks.  

 

(20) 14-A1-02-Rr 
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(21) yili (迤邐) ‘tortuous’  

  *Adjacent 
Rest Marks 

*Rest Mark Association 
(Rhyme/Rest)

ALIGN-R 
(Rest Mark) 

 a. 
○ ○ 
| | 
σ  σ 

 *!  * 

☞ b. 
○ ● 
| | 
σ  σ 

  *  

 c. 
● ○ 
| | 
σ  σ 

 *! * * 

 
d. 

● ● 
| | 
σ  σ 

*!  *  

 

 The results obtained in (19) and (21) reveal that when disyllabic hemistichs are 

located in the non-rhyming position, the rhythmic patterns of ○○ and ○● are both the 

optimal choices. However, when the rightmost syllable is rhymed, only the pattern of 

○● is selected. The consistency of the predicted forms and the actual outputs confirms 

the predictability of the rhythmic mapping in Jiang’s verses. From a statistic point of 

view, as indicated in Table 4.1, among the 81 disyllabic hemistichs in the 

non-rhyming position, 75 are presented in the pattern of ○○, and 6 are realized by ○●. 

Both output forms are proved to be the optimal choices in the evaluation in (19). As 

for the 24 disyllabic hemistichs in the rhyming position, only 2 of them are 

exceptionally associated to ○○. That is to say, out of the 105 disyllabic hemistichs, 

103 are realized by the selected outputs in the evaluation, with the 98.10% accuracy 

rate. Besides, the patterns of ●○ and ●●, which are proved to be ill-formed outputs, 
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are not employed in any of the seventeen verses.  

   
Table 4.1: Rhythmic Patterns of Disyllabic Hemistichs in the Non-Rhyming 

Position 
 Verse 
pattern 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 Total

○○ 4 0 2 6 7 4 5 3 4 6 4 5 5 6 6 2 6 75 

○● 0 0 0 0 0 1 0 1 0 0 2 1 0 0 0 1 0 6 

●○ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

●● 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
  

Table 4.2: Rhythmic Patterns of Disyllabic Hemistichs in the Rhyming Position  

  verse 
pattern 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 Total

○○ 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 0 0 2 
○● 0 2 0 1 1 1 1 0 2 2 1 3 3 4 0 0 1 22 

●○ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

●● 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

  

 The only exception of syllable-notation association occurs in verse three, which 

is a short verse at a quick tempo. According to Yang (1996), for the purpose of 

producing cheerful rhythm, versifiers may reduce syllables or hemistichs and 

composers may shorten musical phrases or simplify rhythmic variations, which is 

known as tou sheng ‘stealing sound’ and jian zi ‘reducing words.’ Therefore, the *Rest 

Mark constraint should be placed in a higher ranking in a short quick verse than in 

long or slow verses, as what is listed below: 
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(22) *Adjacent Rest Marks >> *Rest Mark >> Association (Rhyme/Rest) >>   

    ALIGN-R-R(Rest Mark) 

 Now, the exception in verse three can be reexamined by the new set of 

constraints. In tableau (23), the input is a disyllabic hemistich whose final syllable is 

rhymed. Apart from the previous result obtained in tableau (20), disyllabic hemistich 

in rhyming position of a short quick song is realized by the rhythmic pattern of ○○ 

rather than ○●. The main reason for candidate (a)’s surpassing the other candidates 

lies in the upgrading of the *Rest Mark constraint. In a short quick song, *Rest Mark 

is no longer a violable constraint. Therefore, candidate (b), (c), and (d) are ruled out 

because of the use of rest marks. Although the rhymed syllables in candidate (a) is not 

associated to a notation with rest, the simplification of rhythmic pattern exactly meets 

the rhythmic requirement of a short quick song. The prohibition on rest marks 

facilitates candidate (a) to surface as the optimal rhythmic pattern in a short quick 

verse.  

  

 
(23) qian lü (千縷) ‘thousand thread’ 

  *Adjacent 
Rest Marks 

*Rest Mark Association 
(Rhyme/Rest)

ALIGN-R 
(Rest Mark) 

☞ a. 
○ ○ 
| | 
σ  σ 

  *(!) *(!) 

 b. 
○ ● 
| | 
σ  σ 

 *!   
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 c. 
● ○ 
| | 
σ  σ 

 *! * * 

 
d. 

● ● 
| | 
σ  σ 

*! *   

  

4.4.2 Trisyllabic Rhythmic Patterns 

 The trisyllabic rhythmic patterns include eight possible rhythmic patterns, 

namely ○○○, ●○○, ○●○, ○○●, ●●○, ○●●, ●○●, and ●●●. However, not every pattern 

is found in Jiang’s verses. Among the eight possibilities, only ○○○, ○○●, and ●○● are 

applied for rhythmic variations. The well-formedness of the three rhythmic patterns 

can be examined by the same set of constraints proposed for the disyllabic rhythmic 

patterns. .  

 Again the inspection on trisyllabic hemistichs begins with the non-rhyming 

position. Given a trisyllabic hemistich, such as tan fangcao (歎芳草) in (24), the 

possible rhythmic patterns can be as many as eight choices, as listed in tableau (24). 

First, in terms of candidate (a), the violation of the alignment constraint is not serious 

and thus it is saved in the competition. Candidate (b) is not a well-formed output 

because the association to a rest mark in the hemistich-initial position not only incurs 

a violation mark of *Rest Mark but also disobeys the alignment constraint. Therefore, 

candidate (b) is eliminated. As for candidate (c) is concerned, the association between 

the rest mark and the hemistich-medial syllable also leads to the violations of *Rest 

Mark and ALIGN-R (Rest Mark). Thus, candidate (c) is ruled out. Regarding candidate 

(d), it is selected as the optimal choice because the rest mark is aligned with the 

hemistich at the right edge. Although the use of rest mark causes the violation of 
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*Rest Mark, the violation is not serious. Therefore, candidate (d) is saved. As for 

candidates (e) and (f), they are ruled out in the first place due to the fatal violation of 

*Adjacent Rest Marks. In terms of candidate (g), regardless of the use of rest marks, it 

is one of the winners in the selection because the higher ranking constraints are 

observed. Finally, candidate (h) is obviously unacceptable owing to the association to 

continuous rest marks.  

 

(24) 17-B5-03 

 

 

 

(25) tan fangcao (歎芳草) ‘sigh green grass’ 

 *Adjacent 
Rest Marks 

Association 
(Rhyme/Rest)

*Rest Mark Align-R 
(Rest Mark)

☞ a. 
○ ○ ○
| | |

σ  σ σ

   * 

 b. 
● ○ ○
| | |

σ  σ σ

  *(!) *(!) 

 c. 
○ ● ○
| | |

σ  σ σ

  *(!) *(!) 

☞ d. 
○ ○ ●
| | |

σ  σ σ

  *  

 e. 
● ● ○
| | |

σ  σ σ

*!  * * 

 f. 
○ ● ●
| | |

σ  σ σ

*!  *  
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☞ g. 
● ○ ●
| | |

σ  σ σ

  *  

 
h. 

● ● ●
| | |

σ  σ σ

*!  *  

 

 Now, consider a trisyllabic hemistich whose final syllable is rhymed. The 

example to be examined here, xinan yuan (溪南苑), is taken from verse four. The 

actual realization of xinan yuan, as offered in (26), is in the pattern of ●○●. By 

employing the same constraint ranking, the output of xinan yuan can also be 

successfully predicted. As shown in tableau (27), the evaluation on the rhythmic 

mapping in the rhyming position is similar to (25) except for the violations of 

Association (Rhyme/Rest), which are incurred by candidates (a), (b), (c), and (e). 

Unlike the competition in (25), the fatal violation eliminates candidate (a) in the 

competition this time. Therefore, when a trisyllabic hemistich contains a rhymed 

syllable in the final position, the rhythmic pattern must be ○○● or ●○●, which 

produces the best harmony. In verse four, xinan yuan is associated to one of the 

optimal choices, candidate (g).    

 

(26) 04-A2-04-Rr 

 



100 

(27) xinan yuan (溪南苑) ‘the garden in the southern area 

 *Adjacent 
Rest Marks 

Association 
(Rhyme/Rest)

*Rest Mark Align-R 
(Rest Mark)

 a. 
○ ○ ○
| | |

σ  σ σ

 *!  * 

 b. 
● ○ ○
| | |

σ  σ σ

 *! * * 

 c. 
○ ● ○
| | |

σ  σ σ

 *! * * 

☞ d. 
○ ○ ●
| | |

σ  σ σ

  *  

 e. 
● ● ○
| | |

σ  σ σ

*!       * * * 

 f. 
○ ● ●
| | |

σ  σ σ

*!  *  

☞ g. 
● ○ ●
| | |

σ  σ σ

  *  

 
h. 

● ● ●
| | |

σ  σ σ

*!  *  

 

 The results obtained in (25) and (27) indicate that both ○○● and ●○● are the 

optimal outputs of trisyllabic hemistichs in Jiang’s verses. By contrast, the rhythmic 

pattern of ○○○ is allowed only when none of the syllable is rhymed. According to the 

statistics in Table 4.3, out of the 106 trisyllabic hemistichs in non-rhyming positions, 

all of them are presented by the optimal choices in the evaluation.  
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Table 4.3: Rhythmic Patterns of Trisyllabic Hemistichs in the Non-Rhyming 

Position 
 verse 
pattern 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 Total

○○○ 
 

0 4 1 4 4 6 7 2 6 6 7 2 3 8 8 7 7 82 

●○○ 
 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

○●○ 
 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

○○● 
 

0 2 0 3 3 2 2 1 1 4 0 1 2 3 0 0 0 24 

●●○ 
 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

○●● 
 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

●○● 
 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

●●● 
 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

 

As for trisyllabic hemistichs in rhyming positions, as can be seen in Table 4.4, 

among the 46 hemistichs, 41 are performed by the optimal outputs. To sum up, out of 

the 152 trisyllabic hemistichs, 147 are mapped with the predicted patterns, with the 

accuracy rate at 96.71%.  

In terms of the exceptions of hemistichs in the rhyming position, the exception in 

verse 3, the short quick song, may be accounted for by constraint re-ranking, which 

has been demonstrated in the earlier analysis on disyllabic hemistichs. As to the other 

hemistichs whose final syllables are not associated to notations with rest, the violation 

is probably for musical concern. However, the supposition needs further research and 

will not be discussed more here.  
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Table 4.4: Rhythmic Patterns of Trisyllabic Hemistichs in the Rhyming 

Position 
 verse 
pattern 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 Total

○○○ 
 0 0 1 0 0 0 0 2 0 0 0 0 0 0 2 0 0 5 

●○○ 
 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

○●○ 
 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

○○● 
 4 4 0 1 2 0 1 3 0 0 0 1 5 2 3 2 2 30 

●●○ 
 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

○●● 
 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

●○● 
 4 0 0 0 2 0 1 1 0 1 0 2 0 0 0 0 0 11 

●●● 
 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

 
 

4.4.3 Quadrasyllabic Rhythmic Patterns 

 The quadrasyllabic rhythmic patterns consist of 16 possible rhythmic patters, as 

listed in (28) 

(28) 
a. ○ ○ ○ ○ 
b. ● ○ ○ ○ 
c. ○ ● ○ ○ 
d. ○ ○ ● ○ 
e. ○ ○ ○ ● 
f. ● ● ○ ○ 
g. ○ ● ● ○ 
h. ○ ○ ● ● 
i. ● ○ ● ○ 
j. ● ○ ○ ● 
k. ○ ● ○ ● 
l. ● ● ● ○ 
m. ● ○ ● ● 
n. ● ● ○ ● 
o. ○ ● ● ● 
p. ● ● ● ● 
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 In Jiang’s verses, not every of the sixteen possibilities is observed. Similar to the 

rhythmic patterns of disyllabic and trisyllabic hemistichs, quadrasyllabic hemistichs 

tend to be associated to rest at the end when the final syllabic is rhymed. Moreover, in 

terms of the non-rhyming position, the rhythmic patterns without any association to 

rest marks still take up the majority. Besides, adjacent rest marks, which are not 

found in disyllabic and trisyllabic hemistichs, do not appear in quadrasyllabic 

hemistichs, either.   

 The evaluation on quadrasyllabic hemistichs also begins with the non-rhyming 

position. The example in (29), gaoshu wanchan (高樹晚蟬), is taken from verse 12. 

As shown in tableau (30), candidates with adjacent rest marks are eliminated in the 

first place for the fatal violation of *Adjacent Rest Marks. Consequently, candidates 

(f), (g), (h), (l), (m), (n), (o), and (p) are ruled out. Because the situation in discussion 

is a non-rhyming position, none of the candidates violates Association (Rhyme/Rest). 

Here, all candidates except for (a) incurs a violation mark for the association to rest 

marks. Moreover, the seriousness of violation is worsened because of their failure to 

align with the hemistich at the right edge. That is why candidates (b), (c), (d), and (i) 

are excluded as well. The optimal choices are candidates (a), (e), (j) and (k). Although 

candidate (a) does not have a rest mark associated to the final syllable, the violation is 

not considered serious in the non-rhyming position. As for candidates (e), (j), and (k), 
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their association to rest marks starts from the hemistich-final place, which conforms 

to the alignment constraint. Besides, adjacent rest marks are not employed by the 

three candidates. Thus, they are selected as the winners of the competition.  

 

(29) 12-A9-04 

 

 

 

(30) gaoshu wanchan (高樹晚蟬) ‘tall trees and night cicadas’ 

 *Adjacent 

Rest Marks 

Association 

(Rhyme/Rest)

*Rest Mark ALIGN-R

(Rest 

Mark) 

☞ a. 
○ ○ ○ ○ 
| | | | 
σ σ σ σ  

   * 

 b. 
● ○ ○ ○ 
| | | | 
σ σ σ σ 

  *(!) *(!) 

 c. 
○ ● ○ ○ 
| | | | 
σ σ σ σ  

  *(!) *(!) 

 d. 
○ ○ ● ○ 
| | | | 
σ σ σ σ 

  *(!) *(!) 

☞ e. 
○ ○ ○ ● 
| | | | 
σ σ σ σ 

  *  

 f. 
● ● ○ ○ 
| | | | 
σ σ σ σ 

*!  * * 



105 

 g. 
○ ● ● ○ 
| | | | 
σ σ σ σ 

*!  * * 

 h. 
○ ○ ● ● 
| | | | 
σ σ σ σ 

*!  *  

 i. 
● ○ ● ○ 
| | | | 
σ σ σ σ 

  *(!) *(!) 

☞ j. 
● ○ ○ ● 
| | | | 
σ σ σ σ 

  *  

☞ k. 
○ ● ○ ● 
| | | | 
σ σ σ σ 

  *  

 
l. 

● ● ● ○ 
| | | | 
σ σ σ σ 

*!  * * 

 
m. 

● ○ ● ● 
| | | | 
σ σ σ σ 

*!  *  

 
n. 

● ● ○ ● 
| | | | 
σ σ σ σ 

*!  *  

 
o. 

○ ● ● ● 
| | | | 
σ σ σ σ 

*!  *  

 
p. 

● ● ● ● 
| | | | 
σ σ σ  σ 

*!  *  

 

  As for quadrasyllabic hemistichs are concerned, the rhythmic mapping in the 

rhyming position can be exemplified by (31), chunxin rujiu (春心如酒) from verse 13. 

The actual output of chunxin rujiu is the patterns of ○○○●, which can also be justified 

under the OT framework. In Tableau (32), the relevant candidates are examined by the 

same constraint ranking as those in the non-rhyming position. In terms of the sixteen 

candidates, those contain adjacent rest marks commit the violation of the dominating 
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constraint and are therefore eliminated. That is the main reason for the exclusion of 

candidates (f), (g), (h), (l), (m), (n), (o), and (p). Moreover, candidates whose final 

syllable is not associated to a notation with rest, such as candidates (a), (b), (c), (d), (f), 

(g), (i), and (l), are doomed to fail in the competition. Here, candidates (e), (j), and (k) 

conform to the constraint in the higher ranking and excel in the evaluation. The actual 

output of (31) is candidate (e), which is successfully predicted in the evaluation.  

  

(31) 13-B9-04-Rr 

 

 

 

 (32) chunxin rujiu (春心如酒) ‘spring sorrow is like wine’ 

 *Adjacent 

Rest Marks 

Association 

(Rhyme/Rest)

*Rest Mark ALIGN-R

(Rest 

Mark) 

 a. 
○ ○ ○ ○ 
| | | | 
σ σ σ σ  

 *!  * 

 b. 
● ○ ○ ○ 
| | | | 
σ σ σ σ 

 *! * * 

 c. 
○ ● ○ ○ 
| | | | 
σ σ σ σ  

 *! * * 

 d. 
○ ○ ● ○ 
| | | | 
σ σ σ σ 

 *! * * 
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☞ e. 
○ ○ ○ ● 
| | | | 
σ σ σ σ 

  *  

 f. 
● ● ○ ○ 
| | | | 
σ σ σ σ 

*! * * * 

 g. 
○ ● ● ○ 
| | | | 
σ σ σ σ 

*! * * * 

 h. 
○ ○ ● ● 
| | | | 
σ σ σ σ 

*!  *  

 i. 
● ○ ● ○ 
| | | | 
σ σ σ σ 

 *! * * 

☞ j. 
● ○ ○ ● 
| | | | 
σ σ σ σ 

  *  

☞ k. 
○ ● ○ ● 
| | | | 
σ σ σ σ 

  *  

 
l. 

● ● ● ○ 
| | | | 
σ σ σ σ 

*! * * * 

 
m. 

● ○ ● ● 
| | | | 
σ σ σ σ 

*!  *  

 
n. 

● ● ○ ● 
| | | | 
σ σ σ σ 

*!  *  

 
o. 

○ ● ● ● 
| | | | 
σ σ σ σ 

*!  *  

 
p. 

● ● ● ● 
| | | | 
σ σ σ  σ 

*!  *  

 

     The results obtained in tableau (30) and (32) indicate that 4-syllable hemistichs 

can be mapped with the rhythmic patterns of ○○○○, ○○○●, ●○○●, and ○●○● in the 

non-rhyming position. However, when the final syllable is rhymed, ○○○○ becomes an 

ill-formed output. As Table 4.5 shows, among the 91 quadrasyllabic hemistichs in 
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the non-rhyming positions, 88 are associated to the optimal outputs in the evaluation. 

Only 3 are exceptionally associated to ●○○○. As to the quadrasyllabic hemistichs in 

the rhyming positions, which is listed in Table 4.6, only 6 are exceptionally mapped 

with the pattern of ○○○○ and 1 is exceptionally associated to ●○○○ out of the 96 

hemistichs. In other words, among the 187 quadrasyllabic hemistichs, 177 are 

performed by the predicted rhythmic patterns, with the accuracy rate at 94.65%.  

 

Table 4.5: Quadrasyllabic Rhythmic Patterns in Non-Rhyming Positions 

Verse 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 Total
○○○○ 0 2 1 1 4 6 3 2 1 2 8 3 6 3 5 4 5 56 
●○○○ 

0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 2 0 3 
○●○○ 

0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 
○○○● 
 

2 1 0 1 0 1 1 2 3 4 2 2 0 1 6 0 0 26 

●○○● 2 0 0 0 1 0 1 0 0 0 0 0 1 0 0 1 0 6 
●○●○ 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
○●○● 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 
 

 

Table 6: Quadrasyllabic Rhythmic Patterns in Rhyming Position 

Verse 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 Total
○○○○ 0 1 2 0 0 0 0 1 0 1 0 1 0 0 0 0 0 6 
●○○○ 

0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1 
○●○○ 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
○○○● 
 

0 2 1 5 8 4 4 2 6 5 7 2 6 4 1 5 6 68 

●○○● 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 2 
●○●○ 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
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○●○● 0 0 0 0 0 3 3 0 2 0 1 2 0 1 0 3 4 19 
 

  The analysis on the rhythmic patterns in Jiang’s verses shows that the mapping 

between language and music rhythm is based on the unit of hemistichs. The 

association of syllables and notations is different when the hemistich-final syllable is 

rhymed. Moreover, the selection of rhythmic patterns is determined by a hierarchy of 

constraints, namely *Adjacent Rest Marks >> Association (Rhyme/Rest) >> 

ALIGN-R(Rest Mark); *Rest Mark. The set of constraints successfully predicts the 

majority of the output forms. Besides, the constraint ranking entails the principle of 

rhythmic harmony in Jiang’s verses: first, rest marks are not used. Second, the use of 

rest marks can only be allowed by starting from the hemistich-final syllable. Third, 

adjacent rest marks are avoided.  

 

4.4.4 Melodic on Tonal Shapes  

 The accordance of music and language sounds not only presents harmony in 

pitch but also benefits the understanding of language in music form. In Jiang’s verses, 

melodic shapes are mapped with tonal shapes based on the footing of verses; however, 

the match of melodic and tonal shapes is not perfectly achieved throughout the song. 

In fact, feet composed of syllables with the same tonal category can be mapped with 

melodies in any shapes. By contrast, feet formed by syllables with different tonal 
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categories correspond to melodies with similar tonal shapes. As indicated earlier, the 

resemblance of melodious and tonal shapes is to attain the harmony of language and 

music and prevent from the misunderstanding of verse meanings.  

 According to the observations in Chapter 3, when a foot consists of an Even and 

an Oblique in any order, the note associated to the Even-syllable can not be lower in 

pitch than that associated to the Oblique-syllable. That is because the tonal quality of 

an Even tone is higher in pitch than an Oblique tone. Retaining the tonal quality of 

language in music form can produce harmony to a better degree. From the perspective 

of OT, the requirement on pitch association can be represented by an association 

constraint as follows: 

(33) Association (E,O): given a pair of Even and Oblique tones and a pair of notes X 

 and Y, when X is associated to Even tone, y is associated to Oblique tone,  then  

 X≧Y. 

 Similar to the evaluation of rhythmic patterns, the examination on tonal patterns 

is also conducted in two ways, i.e rhyming and non-rhyming positions. Since feet 

composed of syllables with different tonal categories are not under any restriction, the 

analysis will only focuses on feet consisting of syllables with different tonal 

categories. Moreover, for the ease of reading melodic line, the examples in this 

section are offered in modern transcription.  
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 First of all, consider the EO pattern in the non-rhyming position, such as taoyeh 

(桃葉), chouyan (愁眼), chaoshuei (潮水), and fangcao (芳草) provided in (34). The 

realized forms are as a matter of fact determined by the Association (E,O) constraint. 

As can be seen in tableau (35), associating EO with a falling melodic line, represented 

by H-L, surpasses that with a rising melodic line, represented by L-H. The reason is 

that associating the Even tone to a higher pitch conforms the tonal shapes of the 

syllables and the melodies. If the pattern of EO is associated to a L-H melodic line 

like candidate (b), the tonal harmony is suspended. 

 

 (34) 

c. chaoshuei (潮水) ‘tidewater’ 

 

d. fangcao (芳草) ‘green grass’ 

 

 

 

 

(35) Tonal association of EO in the non-rhyming position  
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 Association (E,O) 

☞  a. EO-HL   

    b. EO-LH  *! 

    

 As for the OE pattern in the non-rhyming position, such as lusi (綠絲), youjiang 

(又將), and manding (滿汀) presented in (36), the similarity of tonal shapes in music 

and language is performed as well. The actual outputs can be obtained by the same 

constraint, Association (E,O). The evaluation in tableau (37) shows that the 

association between an Oblique tone and a note with higher pitch, such as candidate 

(a), is against the association constraint and is therefore eliminated. Candidate (b), on 

the contrary, is considered optimal because of the accordance of tonal and melodic 

shapes.  

(36) 

a. lu si (綠絲) ‘green willow’ 

  

b. youjiang (又將) ‘will again’  

 

c. manding (滿汀) ‘the whole sandbar’   
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(37) Tonal association of OE in non-rhyming positions  

 Association (E,O) 

     a. OE-HL  *! 

 ☞  b. OE-LH   

 

 In the process of music-language interaction, sometimes the output forms are 

required to follow specific language or music regulations. For example, in Song 

verses, it is an importable rule for rhymes within the same stanza to follow the same 

tonal category. The identity feature of the tonal quality in rhyming positions can be 

accounted for by the following constraint: 

(38) Ident-EO (Rhyme): the rhymes within the same stanza must have the identical   

   tonal category. 

 The ranking of the Ident-EO (Rhyme) implies the conflict between tonal 

harmony in music and language forms. If the rhyming constraint is placed in a higher 

ranking than the association constraint, tonal harmony in the language form is of 
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greater importance. On the contrary, when the Ident-EO(Rhyme) constraint is placed 

in a lower ranking, the similarity of the tonal shapes in music excels. Interestingly, the 

rhyming rule does not compromise when verses are set into music. Therefore, 

Ident-EO(Rhyme) is placed in the dominating place.  

 When a foot is situated in the Oblique-rhyming position, such as the examples of 

(39), the observance of rhyming tone becomes the determinant of evaluation. As can 

be seen in tableau (40), the mapping of candidate (a) violates the Association (E,O) 

constraint but is still saved for the conformation to Ident-EO (Rhyme). Although 

candidate (b) shows better harmony between language and music, the violation of 

Ident-EO (Rhyme) is fatal and results in the elimination.  

 

(39) 

 

 

 

 

(40) Disyllabic feet in the Oblique-rhyming position  
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 Ident-EO (Rhyme) Association (E,O) 

 ☞  a. EO-LH  * 

     b. OE-LH *!  

  

 The evaluation in (40) suggests that the tonal correspondence in language and 

music interaction is suspended owing to the tonal requirement in rhyming positions. 

Such influence of the language requirement on rhymes originates from Tang verses, 

which are the antecedent of Song verses. Even when verses are set into music form, 

the convention is still strictly followed.  

 Unlike the disyllabic tonal association whose H-L or L-H sequence can be easily 

decided by mutual comparison, the tonal association of a trisyllabic foot seems to be 

more complicated. The first task is to decide the norm of the relative pitch in a string 

of three notes so that the Association (E,O) can function smoothly in trisylalbic 

hemistichs as well. A possible solution is to determine the relative pitch by comparing 

a note with its preceding note. For instance, the sequence of L-H-H means that the 

second note is higher in pitch than the first note, and the third note is higher in pitch 

than the second note. In this way, it is unnecessary to grade pitch by different scales. 

Furthermore, since identical tones can be presented by melodies in any shape, the 

focus is on syllable with different tonal categories. Thus, for a trisyllabic foot is in the 
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pattern of EEO, only the latter two tones need to be taken into account.  

 The trisyllabic tonal association of the EEO pattern in the non-rhyming position 

is exemplified in (40) followed by the evaluation in (41). Here, since the case in 

discussion is in the non-rhyming position, the Ident-EO (Rhyme) constraint is 

inactivated. Besides, as the first two syllables belong to the same tonal categories, the 

first syllable is excluded in the evaluation, represented by parentheses here. As for 

candidate (a) is concerned, the melodic line is composed by three notes, the middle of 

which is the highest in pitch. Such tonal association is regarded as an optimal choice 

because the second Even tone is associated to the note in higher pitch than the 

Oblique tone. In terms of candidate (b), the melodic line is composed of three notes in 

increasing pitches. The evaluation shows that such correspondence is ill-formed in 

that the Oblique tone is realized by a note in higher pitch than the preceding Even 

tone, which is against the Association (E,O) constraint. As for candidate (c), the 

melodic line is declining because the second and the third notes are lower in pitch 

than the preceding note. The mapping between EEO and a descending melodic line is 

an optimal output because the Oblique tone is performed by a note in lower pitch than 

the preceding Even tone. Candidate (d) is the association of EEO and an arch melodic 

line with the lowest part in the middle. Such correspondence is ill-formed because the 

Oblique tone is realized by a note in higher pitch than the preceding Even tone. 
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Therefore, candidate (d) is ruled out in the evaluation. The example of (40a) is the 

actual output with the association of candidate (a), while (40b) performs the 

association of candidate (c). Both of the actual outputs are the optimal choices in the 

evaluation.  

 

(40)  

a.  

 

 

b. 

 

 

 

(41) Tonal association of EEO in the non-rhyming position  
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 Association (E,O) 

 ☞  a. (E)EO- (L)HL  

     b. (E)EO - (L)HH *! 

 ☞  c. (E)EO -(H)LL  

     d. (E)EO - (H)LH *! 

 

 The evaluation of feet with two identical tones at the end is similar to that in (41). 

The final syllable can simply be regarded as an extra component and does not 

influence the result of evaluation. Like the examples provided in (42a) and (42b), the 

melodic line to be associated to the last two syllables can be either falling or rising.  

Tableau (43) offers the competition of the four possible candidates. Here, candidates 

(a) and (c) are proved to be the optimal choices because the Even tones are realized by 

notes in higher pitches. As for candidates (b) and (d), they violate the Association 

(E,O) constraint because the Oblique tones are associated to the notes in higher 

pitches. As a result, candidates (b) and (d) fail in the competition. Again, the OT 

evaluation successfully predicts the output forms for tonal association.   

 

 

(42) 
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a. 

  

 

b. 

 

 

(43) Tonal association of OEE in the non-rhyming position  

 Association (E,O) 

 ☞  a. OE(E)-LH(H)  

     b. OE(E)-HL(H) *! 

 ☞  c. OE(E)-LH(L)  

     d. OE(E)-HL(L) *! 

 Now, consider the tonal pattern of EOE in the non-rhyming position, such as the 
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example offered in (44). The association of tones and pitches are divided into two 

parts, namely the pair of the first two tones and the pair of the last two tones. In this 

case, the Association (E,O) is viewed as a gradient constraint because there are two 

violating structures under evaluation. In tableau (45), candidate (a) is the association 

of EOE with a rising melodic line. Such correspondence fails in the competition, for 

the first Even tone is realized by a lower pitch, which incurs one violation mark of 

Association (E,O). In terms of candidate (b), the melodic line is in an arch type with a 

foot in the middle. Because the two Even tones are associated to notes in higher 

pitches than the Oblique tone as the association constraint requires, it is selected as the 

optimal output. Candidate (c) refers to the mapping between EOE with an arch 

melodic type with a peak in the middle. The two Even tones correspond to notes in 

lower pitches than the Oblique tone, which incurs two violation marks of the 

association constraint. Thus, candidate (c) is ruled out. Candidate (d) is eliminated as 

well because the second Even tone is realized by a note in a lower pitch than the 

Oblique tone. The evaluation result is consistent with the actual output in Jiang’s 

verses. 

 

 

(44) 
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(45) Tonal association of EOE in the non-rhyming position 

 Association (E,O) 

     a. EOE -LHH *! 

 ☞  b. EOE –HLH  

     c. EOE -LHL *!* 

     d. EOE -HLL *! 

  

 Regarding the tonal sequence of OEO like the example in (46), the tonal 

association is in the form of OEO-LHL. The result can also be accounted for from an 

OT perspective. As can be seen in tableau (47), when an OEO foot is associated to a 

rising melodic line like candidate (a), the output would be eliminated because the 

second Oblique tone is in a higher pitch than the Even tone in music. However, if the 

OEO foot is associated to an arch-shaped melody with a foot in the middle, as 

candidate (b), the violation is even more serious because both of the Oblique tones are 
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in higher pitches than the Even tone. As for candidate (c) is concerned, the tonal shape 

and the melodic line are both in the arch type with a peak in the middle, which 

observes Association (E,O). Therefore, candidate (c) surfaces as the optimal choice 

among all candidates. Candidate (d) refers to the association of OEO with a 

descending melodic line. Because the Even tone is in a lower pitch than the preceding 

Oblique tone, which incurs a violation mark of the Association (E,O) constraint, 

candidate (d) fails in the competition.  

 

(46)  

 

 

 

 

 

 

(47) Tonal association of OEO in the non-rhyming position 
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 Association (E,O) 

     a. OEO -LHH *! 

     b. OEO –HLH *!* 

 ☞  c. OEO -LHL  

     d. OEO -HLL *! 

 

 In the case of the trisyllabic association in the rhyming position, the 

correspondence between a trisyllabic foot and a three-note melodies can be presented 

in 24 different combinations, which are represented by candidates (a) to (x) in tableau 

(48). Suppose the situation in discussion is rhymed with an Oblique-tone, the 

candidates whose final tone is not Oblique will incur a violation mark and fail in the 

competition. That is the main reason for the elimination of candidates (l) to (x). As for 

the rest candidates, candidate (b), (d), (e) fail in the competition because the Oblique 

tone in them is realized by a note with a higher pitch. As to candidate (f), both of the 

Oblique tones are realized by notes with higher pitches than the Even-syllable, which 

disobeys Association (E,O) constraint for two times. Candidates (h), (j), and (k) fail in 

the evaluation because the Even tones are performed by notes with lower pitches. 

Therefore, among the 24 possible outputs, only candidates (a), (c), (g), (j), and (l) 

survive. 
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(48) Tonal association in the Oblique-rhyming position  

 Ident-EO (Rhyme) Association (E,O) 

 ☞  a. (E)EO- (L)HL   

     b. (E)EO - (L)HH  *! 

 ☞  c. (E)EO -(H)LL   

     d. (E)EO - (H)LH  *! 

     e. OEO -LHH  *! 

     f. OEO –HLH  *!* 

 ☞  g. OEO -LHL   

     h. OEO -HLL  *! 

     i. EO(O)-LH(H)  *! 

 ☞  j. EO(O)-HL(H)   

     k. EO(O)-LH(L)  *! 

 ☞  l. EO(O)-HL(L)   

     m. (O)OE- (L)HL *! * 

     n. (O)OE - (L)HH *!  

     o. (O)OE -(H)LL *! * 

     p. (O)OE - (H)LH *!  
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     q. OE(E)-LH(H) *!  

     r. OE(E)-HL(H) *! * 

     s. OE(E)-LH(L) *!  

     t. OE(E)-HL(L) *! * 

     u. EOE -LHH *! * 

     v. EOE –HLH *!  

     w. EOE -LHL *! ** 

     x. EOE -HLL *! * 

  

 Examples in (49) demonstrate the association of candidates (c), (g), and (j) 

respectively. Although the instances of candidates (a) and (l) are not found, the 

well-formedness of the three candidates is proved by the evaluation.  

 (49) 

a.  

 

b. 
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c. 

 

 

 In terms of the tonal association in the Even-rhyming position, the same 

candidates are evaluated by the same set of constraints. However, the result is 

different from that in (48). Here, candidates with an Oblique tone in the final position 

violate the rhyming constraints and are thus eliminated. Therefore, candidates (m) to 

(x) are excluded from the selection. As for the other candidates, candidates (a), (c), (f), 

(g), (j), and (l) violate the association constraint because the Even-syllable in them is 

associated to a note with a lower pitch than the Oblique-syllable. Consequently, these 

candidates lose in the competition. Moreover, candidate (k) violates the association 

constraint for two times, for the Even-syllable in both the former and the latter pair is 
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associated to a note with a lower pitch. Therefore, candidate (k) is ruled out as well. 

Among the 24 possible patterns of association, candidates (b), (d), (e), (g), and (j) are 

the optimal choices.  

 

(50) Tonal association in the Even-rhyming position  

 Ident-EO (Rhyme) Association (E,O) 

     a. (O)OE- (L)HL  *! 

 ☞  b. (O)OE - (L)HH   

     c. (O)OE -(H)LL  *! 

 ☞  d. (O)OE - (H)LH   

 ☞  e. OE(E)-LH(H)   

     f. OE(E)-HL(H)  *! 

 ☞  g. OE(E)-LH(L)   

     h. OE(E)-HL(L)  *! 

     i. EOE -LHH  *! 

 ☞  j. EOE –HLH   

     k. EOE -LHL  *!* 

     l. EOE -HLL  *! 

     m. (E)EO- (L)HL *!  
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     n. (E)EO - (L)HH *! * 

     o. (E)EO -(H)LL *!  

     p. (E)EO - (H)LH *! * 

     q. OEO -LHH *! * 

     r. OEO –HLH *! ** 

     s. OEO -LHL *!  

     t. OEO -HLL *! * 

     u. EO(O)-LH(H) *! * 

     v. EO(O)-HL(H) *!  

     w. EO(O)-LH(L) *! * 

     x. EO(O)-HL(L) *!  

 Out of Jiang’s seventeen verses, only two are rhymed with an Even tone. 

Therefore, the examples of the association in the Even-rhyming position are limited. 

The instances in (51) demonstrate three different possibilities. (51a) is the association 

of OEE-LHH, which is candidate (e) in (50). (51b) shows the pattern of OEE-LHL, as 

represented by candidate (g). (51c) is the association of OEE-LHL, which is referred 

to as candidate (j). Although the actual outputs of candidates (b) and (d) are not found 

in Jiang’s verses, their well-formedness is evident through the evaluation.   

(51) 



129 

a.  

 

 

b.  

 

 

c. 

 

 

 Table 4.7 lists the number of tonal alternation in Jiang’s verses, including the 

disyllabic patterns of EO and OE and the trisyllbic patterns of (E)EO, EO(O), (O)OE, 
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OE(E), EOE, and OEO. The number of tonal accordance refers to the pairs 

conforming to the Association (E,O) constraint. The number of tonal disaccord 

indicates the number of feet that violate the Association (E,O) constraint in each verse. 

Among the 46 disaccords, five disaccords violate the association constraint but 

conform to the dominating constraint, Ident-EO(Rhyme). Consequently, they are still 

regarded as optimal choices in the OT evaluation. To sum up, out of the 241 tonal 

alternations, 206 feet are presented by the predicted outputs in the evaluation, with the 

accuracy rate at 85.48%. 

 

Table 4.7: Number of Tonal Accordance and Disaccord 

Verse Tonal 

Alternation 

Tonal 

Accordance

Tonal 

Disaccord 

Tonal Disaccord for Rhyming 

Concern 

1 9 8 2 0 

2 7 3 4 0 

3 5 3 1 1 

4 9 7 3 1 

5 9 7 2 1 

6 16 12 4 0 

7 19 14 5 0 

8 9 5 4 0 

9 16 13 3 0 

10 18 18 0 0 

11 17 17 0 0 

12 19 17 1 0 

13 19 13 6 2 

14 19 17 2 0 

15 17 13 4 0 

16 15 14 1 0 
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17 24 20 4 0 

Total 247 201 46 5 

  

 In Jiang’s verses, the tonal association is less predictable than the rhythmic 

mapping. The phenomenon implies that composers tend to apply more melodious 

variations than rhythmic changes. Besides, it also suggests that the tonal harmony in 

music can be suspended by the tonal harmony in verse rhyming.  

 

4.5 Summary 

 This chapter analyzes the interaction of music and language from an OT 

perspective in four main aspects. The analysis on structure indicates that the mapping 

between language and music structures is confined by the UNIFORMITY-SM, 

ALIGN-SM, and BINARITY constraints. The result shows that the consistency of the 

musical and language structure trees as well as perfect alignment are both essential for 

the correspondence between stanzas and music sections. Next, in terms of the 

syllable-notation association, the one-to-one relationship is strictly observed in each 

of Jiang’s verses. The analysis also points out that rhythm plays a vital role in 

language-music harmony. In Jiang’s works, the accordance of language and music 

rhythm is obtained by retaining the metrical rhythm in music. With the constraint 

ranking of *Adjacent Rest Marks >> Association (Rhyme/Rest) >> ALIGN-R(Rest 



132 

Mark); *Rest Mark, the majority of the rhythmic outputs are proved to be the optimal 

choices. Finally, the music-language interaction also occurs in sound pitches. When 

feet are composed of syllables with different tonal categories, the similarity of tonal 

shapes and melodic lines determines the outputs in music form. However, the 

requirement on the rhyming tone may interfere with the tonal harmony in some cases. 

When the rhyming constraint and the association constraint are in conflict, it is the 

candidate that conforms to the rhyming constraint wins in the competition.  

 

 


