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作者簡介 

 

我是莊沅蓉，就讀臺南女中數理資優班三年級。一直以來，都覺得數學是個很

酷的科目。解題的剎那的欣喜和成就感固然難得，但最享受的還是思考的過程裡，

即使不知道所用的方向正確與否，仍舊不斷嘗試的過程。今年很幸運地來到國際科

展與眾多數學能手一同切磋，希望過程中一切順利也希望能在自己的題目上有更

上一層樓的嶄新突破與完整研究。在此以 Dale Carnegie 的名言共勉之：“Most of 

the important things in the world have been accomplished by people who have kept on 

trying when there seemed to be no hope at all.” 

 



 

Abstract 

Problems involving arithmetic progressions are of interest in number theory, 

combinatorics, and computer science, from both theoretical and applied points of view. In 

2004, Ben Green and Terence Tao proved that the sequence of prime numbers contains 

arbitrarily long arithmetic progressions. However, it is difficult to count the number of 

arithmetic progressions with k terms for a sequence of any type. Most existing results only 

estimate the lower/upper bounds for the number. In this work, we try to count the exact 

number of arithmetic progressions with 3 terms (3-AP in short) that are contained in the 

block-generated Thue-Morse (T-M in short) binary string. A block-generated Thue-Morse 

binary string starts with a block B and is always appended by the Boolean complement (B') 

of the existing string at the end recursively. The truncated T-M sequence cuts off a shorter T-

M from the beginning and therefore the resulting string is no longer of a T-M type. The block-

generated T-M binary string replaces 0 and 1 with a generator B and its Boolean complement 

B', where B can be any binary string. By observing an important symmetric-across property 

from the particular string patter BB'B'B, we discover an amazing result that the number of 

3-AP not completely contained in the first half B B' or the second half of B'B is half of the 

length of B, regardless what content in B there might be. This property can be applied 

repeatedly to give the formula for the exact number of 3-AP in the truncated/block-generated 

T-M binary strings. The results depend only on the length of string B, but not the content of 

it. Some other extensions of the symmetric-across property on BB'BB'BB'BB', for example, 

can be likewise discussed to deepen our findings. 
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【評語】010005-評語 

本作品主要是研究經由 Thue-Morse數列建構的(1,0)一字串中

三個格相同而且同為 0或 1的總數。主要的工具是遞迴關係，從任

意洽定的字串 B進而求得 Mp,q(B)中 3-AP總數公式,由於這個公式

和 B的形式無關,只和 B中自述相關,結果相當優秀。 

(0,1)一字串中是否存在比較多個(23)等距的 0(或 1)，是一個值

得繼續研究的問題，提供參卓。排版\010005-評語
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