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Abstract: The digital time group TG, defined by one of us KSR (with Pankaj
Pundir) [1] has three two-digit fields for its elements: h2h1 : m2m1 : s2s1 and is
identified with appropriate restricted place values on the hours (H), minutes (M)
and seconds (S) fields. It is an 86,400-element Digital Time group, TG. In this
note it is shown that there exists a time-ordered sequence of 125 palindromic ele-
ments, as a subset of the group TG, starting with 1:11:11 (interpreting, for example,
1:23:21 which without the semicolons, is 12321, a palindromic number, which reads
the same when read from left to right or right to left), ending with 5:55:55 which
gives rise to a new hierarchy of palindromic sequences.
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Elements, Palindromic sequences.
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Recall that the elements of the Digital Time Group TG specified by its hours,
minutes, seconds fields are denoted by H:M:S or, more explicitly as

h2h1 : m2m1 : s2s1

with

0 ≤ h1 ≤ 3, 0 ≤ h2 ≤ 2, 0 ≤ m2 ≤ 5, 0 ≤ m1 ≤ 9, 0 ≤ s2 ≤ 5, 0 ≤ s1 ≤ 9

for the sequence of six digits (from L to R): h2, h1,m2,m1, s2, s1.
Definition: Restrict the six digits of any element of the time group:

� h2h1 to only h1 (ignoring h2)

� s1 to h1

� s2 to m2

then the elements with these restrictions of the time group will be:

h1 : m2m1 : m2h1

which when interpreted as elements written ignoring the colon notation, will be

h1 m2 m1 m2 h1

which is a palindromic number!
There are only 125 palindromic digital time group elements – starting with 1:11:11
and ending with 5:55:55 – in TG. The first differences between adjacent time ele-
ments (in seconds) of this restricted sequence are written down with the simplifying
notation that if the same time difference occurs four times, e.g. 60 60 60 60, then
it will be written as:

(60)4 ≡ 60 60 60 60.

The adjacent time-ordered subset of 124 first-difference palindromic elements of TG

are:
(60)4 370 (60)4 370 (60)4 370 (60)4 370 (60)4 921

(60)4 370 (60)4 370 (60)4 370 (60)4 370 (60)4 921



A Note on Time Palindromic Sequences Imbedded ... 93

(60)4 370 (60)4 370 (60)4 370 (60)4 370 (60)4 921

(60)4 370 (60)4 370 (60)4 370 (60)4 370 (60)4 921

(60)4 370 (60)4 370 (60)4 370 (60)4 370 (60)4

which in the equivalent abbreviated notation is:

( (60)4 370 (60)4 370 (60)4 370 (60)4 370 (60)4 921 )4

(60)4 370 (60)4 370 (60)4 370 (60)4 370 (60)4

where the extended notation used is for the repeated set of time elements:

(a b c ... z)n ≡ (a b c ... z a b c ... z (n times)).

The differences of this sequence, or, equivalently what would be the second differ-
ences of the subset of the time differences under consideration are 117 terms, given
below, omitting to write down the beginning and ending zeros of the sequence1:

(310)2 (0)3 (310)2 (0)3 (310)2 (0)3 (310)2 (0)3 (861)2

(0)3 (310)2 (0)3 (310)2 (0)3 (310)2 (0)3 (310)2 (0)3

(861)2 (0)3 (310)2 (0)3 (310)2 (0)3 (310)2 (0)3 (310)2

(0)3 (861)2 (0)3 (310)2 (0)3 (310)2 (0)3 (310)2 (0)3

(310)2 (0)3 (861)2 (0)3 (310)2 (0)3 (310)2 (0)3 (310)2

(0)3 (310)2.

The 114 third time differences, excluding the beginning and the ending zeros are:

310 (0)2 310 0 310 (0)2 310 0 310 (0)2
310 0 310 (0)2 861 0 861 (0)2 310 0
310 (0)2 310 0 310 (0)2 310 0 310 (0)2
310 0 310 (0)2 861 0 861 (0)2 310 0
310 (0)2 310 0 310 (0)2 310 0 310 (0)2
310 0 310 (0)2 861 0 861 (0)2 310 0
310 (0)2 310 0 310 (0)2 310 0 310 (0)2
310 0 310 (0)2 861 0 861 (0)2 310 0
310 (0)2 310 0 310 (0)2 310 0 310 (0)2
310

1The standard mathematics convention is to avoid zeros to the left of any given number, as
they have no place value! Since our consideration is of palindromic sequences, naturally the zeros
at the right end of any given sequence are also omitted.
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The 113 fourth time differences are:

310 0 (310)4 0 (310)4 0 (310)4 0 (861)4
0 (310)4 0 (310)4 0 (310)4 0 (310)4 (861)4
0 (310)4 0 (310)4 0 (310)4 0 (310)4 (861)4
0 (310)4 0 (310)4 0 (310)4 0 (310)4 (861)4
0 (310)4 0 (310)4 0 (310)4 0 310

Similarly, the fifth time differences are (112 terms):

(310)2 (0)3 (310)2 (0)3 (310)2 (0)3 310 861 (0)3
861 310 (0)3 (310)2 (0)3 (310)2 (0)3 (310)2 (0)3
310 861 (0)3 861 310 (0)3 (310)2 (0)3 (310)2
(0)3 (310)2 (0)3 310 861 (0)3 861 310 (0)3

(310)2 (0)3 (310)2 (0)3 (310)2 (0)3 310 861 (0)3
861 310 (0)3 (310)2 (0)3 (310)2 (0)3 (310)2

In principle, it is possible to go on until the last difference is reached. It is straight
forward and in the Appendix the SWIFT (Apple) program is given, which will
reproduce all the results.
However, we noticed that the end of the hierarchy of sequences is reached by the
75th difference, and it is: 1 1. Recall that at each stage we have removed the
beginning (and naturally the corresponding ending) zeros as already stated. So,
given below are the 71st to the 76th difference. The last (76th) difference being 0.
Explicitly, the 71st difference (of six time elements) to the 76th difference are:

1 (0)4 1 ⇔ 1 0 0 0 0 1

1 0 0 0 1

1 0 0 1

1 0 1

1 1

the 76th difference being the single element 0.
Irreducible sequences:
As in the earlier publication [1], one can define an Irreducible Sequence as one in
which all the zeros are removed in the derived sequences. The following are the
time-ordered irreducible palindromic sequences:
The first irreducible time differences reduce to a sequence of 49 time differences:
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60 370 60 370 60 370 60 370 60 921 60 370 60 370 60 370
60 370 60 921 60 370 60 370 60 370 60 370 60 921 60 370
60 370 60 370 60 370 60 921 60 370 60 370 60 370 60 370 60

The second time differences reduce to a sequence of 9 irreducible time differences:

310 861 310 861 310 861 310 861 310 ≡ (310 861)4 310.

The third time differences reduce to a sequence of 8 irreducible differences
551 551 551 551 551 551 551 551 ⇔ (551)8.

Concluding remarks:
In this note based on the earlier work published in this journal, we show that
there exists a time-ordered sequence of 125 palindromic elements, of the group
TG, starting with 1:11:11 (interpreting it as 11111, a palindromic number) and
ending with 5:55:55. The first differences give rise to a palindromic sequence of 124
elements. The second, third, fourth, etc. differences give rise to 123, 122, 121, etc.
palindromic sequences. The time sequences end with the 75th difference itself. By
removing the beginning and ending zeros, we get subsequences. Furthermore, by
removing the intermediate zeros and retaining as a representative only one time
element in the repeating elements, we obtained irreducible time sequences in this
note.
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Appendix

In this Appendix, the SWIFT 5.0 (Apple Mac) software has been used to produce
the sequences referred to in the text. Program in Swift follows:

// Generating palindrome difference sequences without leading and

trailing zeros

// Program in Swift (Apple programming language)

// Sep 20, 2021

// By Sankaranarayanan - Guided by K S Rao

var Diff = [60, 60, 60, 60, 370, 60, 60, 60, 60, 370, 60, 60, 60,

60, 370, 60, 60, 60, 60, 370, 60, 60, 60, 60, 921, 60, 60, 60, 60,

370, 60, 60, 60, 60, 370, 60, 60, 60, 60, 370, 60, 60, 60, 60, 370,

60, 60, 60, 60, 921, 60, 60, 60, 60, 370, 60, 60, 60, 60, 370, 60,

60, 60, 60, 370, 60, 60, 60, 60, 370, 60, 60, 60, 60, 921, 60, 60,

60, 60, 370, 60, 60, 60, 60, 370, 60, 60, 60, 60, 370, 60, 60, 60,

60, 370, 60, 60, 60, 60, 921, 60, 60, 60, 60, 370, 60, 60, 60, 60,

370, 60, 60, 60, 60, 370, 60, 60, 60, 60, 370, 60, 60, 60, 60]

var D = 0

var size = Diff.count

print("Palindromic difference sequences without leading & trailing

zeros ")

print ("--------------")

print("1 Difference")

print("Size = \(size)")

print(Diff)

print("Palindromic sequence = \(Diff == Diff.reversed())")

print ("--------------")

var j = 1

while size > 2 {

j = j + 1

print("\(j) Difference")

for i in 1 ..< size {

D = abs(Diff[i] - Diff[i-1])

Diff[i-1] = D

}

Diff.removeLast()

size = size - 1

// Removing leading zeros
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while(Diff[0] == 0){

Diff.removeFirst()

}

// Removing Trailing zeros

while(Diff[Diff.count - 1] == 0){

Diff.removeLast()

}

size = Diff.count

print("Size = \(size)")

print(Diff)

// print("------------------")

print("Palindromic sequence = \(Diff == Diff.reversed())")

print("------------------")

}
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