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ABSTRACT 

 

 the Book of Changes tops the list of China's traditional culture. It is rich in content and 

involves a very wide range. In order to use the Book of Changes' ideas to solve forecast 

problems, a predictive algorithm based on the Book of Changes was proposed. Firstly, the 

relationship between the Book of Changes and Leibniz's binary was studied; Secondly, 

according to the prediction thoughts of the Book of Changes dice, the predictive optimization 

algorithm based on the Book of Changes was proposed, including the use of binary form the 

Hexagram stage and determining the scale and optimization of the images phase, seeking the 

goal of computational fitness function stage, Yin and Yang interconversion phase and analysis 

of images and evaluation results evaluation phase; Finally, the experiment had been made for 

the function on a closed interval seeking extreme problems, the extremum had been sought 

after two changing actions based on random initialization Hexagram. Compared with the 

roulette algorithm of genetic algorithms, the amount of search data is reduced and the speed 

of convergence is accelerated. 

  
Key words: hexagrams in the Book of Changes, dice, binary, prediction, optimization 

algorithms. 
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INTRODUCTION 

The Book of Changes uses "one divides into two" as well as the opposition and unity of the 

universe view to reveal the changes of the universe development and the law of nature. By 

using this world view to predict the nature, society and human's own basic information
[1]

. It 

incorporates a set of Chinese philosophy, natural science, social science and art together. It 

also has an indelible original influence for the history of the Chinese national culture 

reproduction and sustainable development, it has an important influence on China's ancient 

culture, philosophy, science and technology development, and also has affected the 

development of the modern natural science. For the contemporary development of human 

culture, it also plays an enlightening role which cannot be ignored. 

The way of thinking in the Book of Changes is the source of the classical Chinese dialectical 

thinking, as it takes image as a tool, by skillfully analogizing, associating and symbolizing, 
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generalizes the specific experience, hence people could deduce how things would change. 

Copulative recorded "Observe the astrology up to the sky, and observe the natural laws down 

to the ground, also observe the birds and beasts living harmoniously with nature. Take the 

whole body of creatures around, and all the other objects far away, to make the eight 

hexagrams in order to understand the gods, with the feeling of all things alike."
[2]

.This is the 

basis of prediction in the Book of Change', while predictions of some theories, principles, first 

draw on observations experience from astronomy, geography and life. This method comes 

from nature and experience is the most straightforward and most effective way. 

In recent years, many domestic and foreign scholars have explored the Book of Changes, and 

believe in "everything in one". Such as " the Book of Changes have reflected the principle of 

quantum mechanics ", modern chemistry is specific application of hexagrams in Qianyang 

and Kunyin. In modern physics, the "hadron eight state" is the concrete application of the 

eight-trigrams. The genetic code of modern biological genetics, is the specific application of 

the sixty four hexagrams. The modern information theory and information science is 

developed in the basic of "Fuxi theory" and "the Eight Trigrams diagram"
[3]

. When many 

scholars studying the relationship between the computer binary code with the book, most of 

them take the Yin (- -) as a 0, and the Yang (-) as 1. In this way, we can establish a 

relationship between the eight trigrams and computer. On this basis, an optimization 

algorithm was explored, which is intended to be used in the Book of Changes forecast method 

to solve the optimal prediction of actual things, to enrich the methods of predicted optimal 

algorithm. 

FIVE ELEMENTS OF THE EIGHT-TRIGRAMS AND BINARY 

The ancients use the Book of Changes to predict everything, their main basis is rely on Yin-

Yang and the five elements, the essence of the theory of the five elements is considered that 

the universe is made up of five kinds of the most basic material: metal, wood, water, fire and 

earth, thus all universal things, changes and phenomena (including humans) development in 

nature result in continuous movement and interaction of the five elements. The "heavenly 

stems" and "earthly branches" represent different symbols of Yin-Yang and five elements, 

these different symbols consisting of "metaphysical code", containing how the ancients reveal 

all secrets of natural things, the basic meaning of learning and mastering Yin-Yang five 

elements is also the most critical core of prediction in the Book of Changes
 [4-5]

. 

Five elements as shown in Figure 1 (Outer arrow loop indicates "promotions", inner arrows 

indicates "restrictions"). That is: 1) promotion in five elements: wood promotes fire, fire 

promotes earth, earth promotes metal, metal promotes water, water promotes wood; 2) 

restriction in the five elements: wood restricts earth, earth restricts water, water restricts fire, 

fire restricts metal, metal restricts wood. 

The eight-trigrams is combined by Yin and Yang, and their attributes are: Qian (metal), Dui 

(metal), Li (fire), Zhen(wood), Xun (wood), Kan (water), Gen (earth), Kun (earth). We can 

deduce the relationship between sixty-four hexagrams and five-elements from the relationship 

between eight-trigrams and five-elements. The eight-trigrams pair-wise combination could 

form sixty-four hexagrams, which has formed "ups" and "downs". The ancients named the 

"ups" as "guests" and the "downs" as "hosts". And there are three kinds of relations between 

the "hosts" and "guests": 

1) Good luck (good): the guest promotes the host; the host restricts the guest. 

2) Ill luck (bad): the guest restricts the host; the host promotes the guest. 

3) Common (can be good or bad): the host and the guest are the same. 
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Fig 1: Five-elements allelopathy 

 

For example, image of hexagram Tianshuisong ( ), guest trigram "Qian" ( ), and host 

trigram is "Kan" ( ). "Qian" belongs to metal, "Kan" belongs to water; metal promotes 

water, the guest promotes host, so that is an indication of good luck. 

Traced the history of the binary, it reminds us of German natural scientist, mathematician, 

idealist philosopher G.W.Leibniz(1646-1716). According to historical records, as early as 

1666-1667, Leibniz had already came into contact with Chinese classical philosophy and 

began to study the Book of Changes when he was learning in Nuremberg. Leibniz fully 

understood the "Fuxi hexagrams order map" in the Book of Changes in 1679, then he 

immediately found out binary matrix from six black and white check straight lines, which 

helped him officially published his paper about binary later
[6]

. 

Binary consists of 0s and 1s, every 2 carries bit, of course we can also use the composition of 

Yin(negative) and Yang(positive), every "positive" carries bit. With 0 and 1, we can use the 

binary represents all numbers. In the Book of Changes with the idea of Yin and Yang, it can 

represent all the principles of the universe. If Yin(- -) is considered 0, and Yang (-) as 1, and 

coding them form bottom to the top, then all the images can be viewed as a combination of 0's 

and 1's. Three different combinations of Yin and Yang is the formation of a Qian, Dui, Li, 

Zhen, Xun, Kan, Gen, Kun eight basic trigram image, as shown in Table 1.They represent the 

eight basic big phenomenon (directions) of the universe, as shown in table 2. Everything in 

the universe involve from the eight phenomenon (directions), which is the origin of eight-

trigrams law
[7]

. 

 

Table1. eight-trigrams, the correspondence between binary and decimal 

Name Image Binary Decimal 

Kun  000 0 

Gen  001 1 

Kan  010 2 

Xun  011 3 

Zhen  100 4 

Li  101 5 

Dui  110 6 

Qian  111 7 

 



International Journal of Computer Application (2250-1797)  

Volume 6– No.6, November – December 2016  

112 

 

In a similar way, the Book of Changes sixty-four hexagrams are composed by two 

overlapping images, and each image has six diagrams, respectively shown as 0 and 1, which 

is a six-digit binary number. For example, the binary of Zetianjue ( ) is 111110; the binary 

of Ditiantai ( ) is 111000, and so on. 

 

 
Fig 2: Five Elements of eight-trigrams pattern 

The Book of Changes-Copulative record: "Tai Chi comes from changes, then become two 

forms; two forms involve to four images, which combine eight-trigrams." Tai Chi is the initial 

root of 20 = 1, Yin and Yang 21 = 2 kinds of patterns collectively called two forms, Each 

taking two got 22 = 4 different combinations called four images (Shaoyang, Taiyang, 

Shaoyin, Taiyin), each taking three 23 = 8 different combinations called eight-trigrams, with a 

combination of Yin and Yang from symbols to express specific information angle of view, the 

computer's binary thinking runs through it
[8]

. As shown in Figure 3, the eight-trigrams binary 

tree is a good representation of this idea. 

 
Fig 3: Binary eight-trigrams generation figure 
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The Book of Changes in record of "change to simple first, change to different then, not to 

change finally." That is, the book presents a simplified model of the universe and life and of 

all things, helping people understand the rules of changing, then study the same principle to 

solve each kinds of difficult problems
[5]

. This is the theoretical basis of the Book of Changes 

forecast information. While the book prediction methods experienced a long period of time, 

the evolution of a number of species, but in a variety of methods, we will discuss Yin and 

Yang exchange. The so-called "extremes meet", according to the characteristics of Yin and 

Yang, when a thing develops to the extreme, it will change in the opposite direction, that is, 

Yin (- -) and Yang (-) mutual transition occurs, after change of Yin Yang called variant. In 

binary, that is the interconversion of 0 and 1. 

THE BOOK OF CHANGES DICE PREDICTION AND BINARY REPRESENTATION 

There are over 3000 kinds of notes for the book of changes in our country, and quite a number 

of them are discussing eight-trigrams prediction method. It is used for the development of 

eight-trigrams prediction information, accumulated invaluable experience. The book of 

changes' symbols and sixty-four hexagrams, are not only the code of all the things in universe, 

but also a very large storage database. It can be said as a simple and invisible universal 

predictor. The prediction method is based on the theory of Yin and Yang, which established 

links between things and mutual development, Thereby predict development trend in 

future
[9]

.There are many eight-trigrams calculation methods, now the most commonly used 

one should be coin tossing or dice method. 

We need a six-sided dice, throwing on a flat plane. Observe figures above dice, if the number 

is odd (1,3,5), then it can be represented by"1"; if the number is even (2, 4, 6), then it can be 

represented by"0". "1" represents Yang (-), "0" represents Yin (- -). Repeat six times, 

recording and Yin Yang from bottom to top, then we got a hexagram, as shown in Table 2. A 

random initial hexagram which is represented by original binary is produced in this way. 

In Table 2, the original images of the Shanshuimeng ( ), whose binary code is 010001, we 

can find the hexagram interpretations in the Book of Changes. If we are divining for lost 

property, the interpretation in the Book of Changes is:"try to find it under the gate if you 

cannot find it at house, or ask someone if you have lost it somewhere outside." 

After the original trigram, we have to find out the variant trigram, The method is similar to 

dice, resulting in a greater than 0 and less than or equal to integer 6, this number generator is 

the way to determine the variant of trigram. If the dice is 3, then the bottom third pattern will 

do "Yin Yang exchange", which means changing from Yin to Yang or the opposite. Thus in 

Table 2 of the original images of the change can be obtained by varying the images, as shown 

in Table 3. 

Table2. original formation 

frequency Number of 

dice 

Binary Yin and 

Yang  

sixth  3 1 ― 

fifth 6 0 ―― 

fourth 2 0 ―― 

third 4 0 ―― 

second 1 1 ― 

first 2 0 ―― 
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Table3. volte-face is formed 

― 

―― 

―― 

―― 

― 

―― 

Change the bottom 

third pattern "――

"into"―" 

― 

―― 

―― 

― 

― 

―― 

The resulting hexagram is Shanfenggu ( ), corresponding to the binary is 011001. In this 

case we use the relationship between five elements, instead of the interpretations  in the Book 

of Changes. For example, the guest trigram is Gen ( ), the host trigram is Xun ( ); Gen 

belongs to earth, Xun belongs to wood; wood restrains earth, host restrains guest, so this 

indicates good luck. 

DESIGN OPTIMIZATION ALGORITHM BASED ON PREDICTION IN THE BOOK 

Based on the prediction thinking of the Book of Changes, we offer the following prediction 

optimization algorithm, the algorithm is divided into coding, initialization, determining the 

fitness function, hexagram variant and analytical evaluation five steps.  

Algorithm is as follows: 

(1) Coding: In the optimization problem, there are many non-binary encoding method, such as 

constrained optimized real number coding, combinatorial optimization integer coding[10]. 

Integer Coding can contain more information, but for any application problem, you must 

express methods for solving the problem and is adapted to operate combined analysis 

considered. Because there are six diagrams in a Hexagram, Yin and Yang each, so we can use 

a simple 6-bit binary number coding it, to correspond to six diagram's Yin and Yang, that is a 

six binary number corresponds to a hexagram. 

(2) Initialization: Determine the images of the initial population size N; combined with the 

actual problem itself, to determine the fitness function f(x);randomly generated initial images 

of S(i), 1≤i≤N, constituting the initial images of the group P(0), the images of the initial 

production process, as described in former section. Fitness function f(x) is the optimal value 

of optimization problem. 

(3) Determining the fitness function: Calculate the fitness of images in each group, if the 

target meets fitness function, then the end of the optimization to meet the fitness function is 

the optimization of the images of the individual results, else go to (4) . 

(4) Hexagram variant: because each hexagram has six patterns, and Yin Yang exchanged in 

each diagram, so it can form six variant patterns. Changing each pattern in hexagram group, 

we can involve new variant hexagrams. 

(5) Analytical Evaluation: Follow good luck (good) ill luck (bad) state rules. We calculate the 

evaluation function for all the images of the evolution of the new, if the target meets fitness 

function, then the optimization ends. Otherwise, the images in the new, the images in the new, 

according to the five elements allelopathy relations, we classify it, which is divided into the 

good, the normal and the bad three sets, and labeled them as A, B, C three groups. Retained 

images of Group A&B, and deleting the group C. Prefers the evaluation function from Group 

A for the images added to the next generation of excellent images of images of group P(i) 

(i>0), if not meet the conditions set by A, B selected from the group. After the composition of 

the next generation of images of groups go to step (4). 
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PREDICTION OPTIMIZATION ALGORITHM SIMULATION 

We use optimization based on the Book of Changes algorithm to solve function g(x) = x2 

(x>0), x is an integer and the maximum value in the interval [0, 31] on. 

(1) Execute Step 1. 6-bit binary number for simple coding to correspond to six trigrams' Yin 

and Yang, which is a six-bit binary number corresponds to a complex hexagram. 

(2) Execute step 2. Set of images of group size is N = 4, randomly generated by the images 

according to the dice to form the initial images of the group P (0), as follows (in brackets are 

the corresponding decimal value): 

s1p(0)= 001101 (13), s2p(0)= 011000 (24) 

s3p(0)= 001000 (8), s4P(0)= 010011 (19) 

(3)Execute step 3. Function g(x) = x
2
 in the interval [0, 31] is monotonously increasing, which 

is provided for the adaptation function: f(x) =1-g(x)/g(xmax), then P(0) of each image 

corresponds the fitness function f(x) as follows: 

f (s1p(0)) = f(13) =0.8241 

f (s2p(0)) = f(24) =0.4006 

f (s3p(0)) = f(8) =0.9334 

f (s4p(0)) = f(19) =0.6243 

(4) Execute Step 4. The images can be variant images of each group operation. Because the 6-

bit binary numbers could exactly form a hexagram, so each complex hexagram has six 

variations(exchange 0 and 1 on every bit), formed six variant hexagram. We take s1p(0)= 

001101(13) as an example, which is shown in Table 4. 

 

Table4. s1p(0) variant hexagram 

Binary Decimal hexagram Promotions/ 

restrictions 

Outcome Packet 

101101 45  Fire on Fire common B 

011101 29  Wood promotes fire, 

host promotes guest 

bad C 

000101 5  Fire promotes earth, 

guest promotes host 

good A 

001001 9  earth on earth common B 

001111 15  Earth promotes metal，
host promotes guest 

bad C 

001100 12  Wood restrains earth, 

guest restrains host 

bad C 

Similarly, we can get the variant hexagrams after s2p(0), s3p(0), s4p(0).After deleting the 

corresponding value in the definition of extraterritorial images, s1p(0), s2p(0), s3p(0), s4p(0)after 

the change in the grouping shown in Table 5. 

(5) Execute step 5. Calculate the fitness function after a new hexagram variant. We can keep 

the images in group A&B, delete group C, and then choose fitness from the group A 

consisting of N = 4 images of images of the second-generation group P(1), in this case, each 

of the image, such as Table 6 below. 

That time we get new images of the group P (1) each hexagram as follows: 

s1P(1)=000101 (5), s2P(1)=011010 (26) 

s3P(1)=011000 (24), s4P(1)=010111 (23) 
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Table5. P(0) after each re-grouping groups abandoned the hexagram 

hexagram  A B C 

 

s1p(0) 

000101 001001 011101 

001111 

001100 

s2p(0) 011001 

011010 

001000 

011100 

010000 

s3p(0) 011000 

001010 

000000 

001001 

001100 

s4p(0) 010111 011011 

010010 

000011 

010001 

Table6. Images of the second generation of the group P (1) constitutes 

P(1) s1p(0) s2p(0) s3p(0) s4p(0) 

hexagram corresponding to the binary 000101 01101

0 

01100

0 

01011

1 

hexagram corresponding to decimal 5 26 24 23 

(6) Repeat steps 4, change hexagram in P (1) images of each group again. Remove the 

corresponding values after the definition of the images outside, then we can get variant 

hexagram each re-grouping of p(1), as shown in Table 7. 

Table7. variant hexagram after each re-grouping of p(1) 

Hexagram A B C 

s1p(1) 001101 

010101 

000001 000100 

000111 

s2p(1) 011000 

001010 

011011 

010010 

011110 

s3p(1) 011001 

011010 

011100 

001000 

010000 

s4p(1) 010110 

010101 

 010011 

011111 

000111 

(7) Repeat steps 5, then we can get s4p(1) of the hexagram: 011111 (31), to meet the fitness 

requirements, optimization ends. 

Document [11] using classical genetic roulette algorithm, the function y = x
2
 (x>0) in the 

interval [0, 31] is also carried out on the optimization of the maximum value calculator, 

According to the document [11]'s algorithm after 4 iterations, we find a target value. Facing 

the same problem, we use predictive optimization algorithm of this paper, only two times 

changing hexagram operations is needed to get the target value, and the convergence rate is 

satisfactory. 

CONCLUSION 

The Book of Changes has gone through thousands of years of evolution and summary, 

containing a wealth of natural science, philosophy and dialectic thought, which is a profound 

national treasure. Prediction theory of the book is scientific heritage for thousand years, and 

its purpose is adapting to the nature and social law, then avoiding disadvantages. Human is a 

part of nature, a member of society, our ancestors gained a lot of experience in ancient times 

when there is no modern tools, predicting natural and social changes with their unique way, 
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and the Book of Changes can be regarded as one of its essence. This paper presents an 

optimization algorithm for prediction, which based on the thinking of dice, and also did a 

simple application on demand function extreme problems and achieved the desired purpose. 

This paper was just studied preliminary about prediction optimization algorithms. We are 

hoping to open up prediction optimization algorithm which is computer-implemented by this, 

and then applying it to serve the community better. 
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