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Example of a v-palindrome

● Observe the following numbers: 198 and 891
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Formal definition of v-palindrome
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Formal definition of v-palindrome

● Definition of v-function:



Formal definition of v-palindrome cont.



Nonexistence of prime v-palindromes
in base 10
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Case 1: r(p) < p
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Case 2: r(p) > p
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Case 2: r(p) > p (cont.)



v-palindromes in Base p+1
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v-palindromes in Base p+1
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v-palindromes in Base p+1

base 4

12

base 6

14

base 8

16
132

1332
13332

…
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1554

15554
…
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15556
…



v-palindromes in Base p2+1
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v-palindromes in Base p2+1



Generalizations of v-palindromes in Base b

● The idea came about trying to prove that there exists a v palindrome in every 
base. 

● To prove such statement, we had to prove at least one occurrence. 
● From this, generalizations of v palindromes were formed.



Generalizations of v-palindromes in Base b

● Then for this truly be arbitrary:



Generalizations of v-palindromes in Base b 

● Tsai originally provided an example of a possible situation using the fact that 
v(5) = v(6)

● From this work, we were able to generalize the process such that the 
following is true:

 



Generalizations of v-palindromes in Base b

● Looked at more than 2 digit v-palindromes. Needed a way to specify 
bases with digits:



Generalizations of v-palindromes in Base b

● Following calculations, the result is as follows



Generalizations of v-palindromes in Base b

● Taking into account of already known v(5) = v(6). An example:



Two sequences of bases b1 and b2 for v-palindromes

● In Tsai original work, mentioned two sequences of v-palindromes:

● Using the method provided in previous slide with v(18) = v(81) for an arbitrary 
base b1 the following sequence is derived:



Two sequences of bases b1 and b2 for v-palindromes

● Using the fact from previous that b2 = 4pq and previous knowledge that

● Through multiplication, like so



Two sequences of bases b1 and b2 for v-palindromes

● The following is our new sequence for b2



Generalizations of v-palindromes and Connection to f-palindromes

● Define the f function:

● Also, we define psi as



Generalizations of v-palindromes and Connection to f-palindromes

● Alignment

● Alignment notation



Generalizations of v-palindromes and Connection to f-palindromes

● FI-criteria:



Generalizations of v-palindromes and Connection to f-palindromes

● FP-Criteria:



Generalizations of v-palindromes and Connection to f-palindromes

● Passive numbers and passive functions:

● Divisible input:



Generalizations of v-palindromes and Connection to f-palindromes

● Main Theorem part 1:



Generalizations of v-palindromes and Connection to f-palindromes

● DLD-form functions:



Generalizations of v-palindromes and Connection to f-palindromes

● Main Theorem Part 2:

● Periodically-divisible uniquely aligned



Generalizations of v-palindromes and Connection to f-palindromes

● Co-alignment:



Generalizations of v-palindromes and Connection to f-palindromes

● To summarize:
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