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2-Digits Universal and Upside-Down Palindromic

Magic and Bimagic Squares: Orders 3 to 16

Inder J. Tanej

Abstract

This work brings universal and upside-down magic squares of order 3 to 16. The work is for two digits as {1,8},
{2,5} and {6,9}. It can easily to extended for the digits {0,1} and {0,8}. In case of orders 8, 9 and 16 the bimagic
squares are also constructed. The block-wise constructions for the orders 8,9, 12, 15 and 16 are also done. In case of order
15, two ways are given. One as blocks of pandiagonal magic squares of order 5 and another as semi-magic squares of order
3. In both the cases, the magic square of order 15 is semi-magic. The extension of this work to magic squares of orders 17
to 32 is given in another paper [38]. The whole work is without use of any programming language. It is just based on the
combination of numbers.
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5 Author’s Contributions to Magic Squares

1 Introduction

Author worked with digital type numbers in different papers. This work brings, magic square of order 3 to 16 just with
two digits in such a way that the magic squares are upside-down and/or mirror looking. In each case three cases are
considered with numbers {1,8}, {2,5} and {6,9}. In the first case, i.e., for the digits {1, 8} the magic squares are always
universal i.e., upside-down and mirror looking with same magic sums. In the second case, the numbers 2 and 5 are
written in digital form. In this case the magic squares are universal i.e., upside-down and mirror looking with different
magic sums. This is because in the mirror looking case 2 becomes 5 and 5 as 2. We can bring magic squares and mirror
looking case with same magic sums but in this case the upside-down sum is different. The third case of {6,9} the magic

6



Inder J. Taneja 2-Digits Universal and Upside-Down Palindromic Magic and Bimagic Squares: Orders 3 to 16,
ht tps://indertaneja.com; https://inderjtaneja.com Zenodo, April 07, 2020, pp. 1-103, http://doi.org/10.5281/zenodo.3743362

squares are only upside-down. It due to the fact that 6 and 9 are only upside-down. In case of orders 8, 9 and 16 the
bimagic squares are also constructed. The block-wise constructions for the orders 8, 9, 12, 15 and 16 are also done. In
case of order 15, two ways are given. One as blocks of pandiagonal magic squares of order 5 and another as semi-magic
squares of order 3. In both the cases, the magic square of order 15 is semi-magic. In each case, the palindromic magic
are also given. The extension of this work to magic squares of orders 17 to 32 is given in another paper [38]. The whole
work is without use of any programming language. It is just based on the combination of numbers.

Through out we have used the double combinations of using 2-digits, 3-digits and 4-digits resulting in 4-digits, 6-
digits and 8-digits respectively in each cell. Four digits in each cell lead us to magic squares of orders 3 and 4. 6-digits in
each cell lead us to magic squares of orders 5 to 8. 8-digits in each cell lead us to magic squares of orders 9 to 16. Further
10-digits in each cell lead us to magic squares of orders 17 to 32. This is done in another work. Just for knowledge, below
is given these combinations just with two letters a and b.

2 —digits : 22:=4  qga,ab,ba,bb
3 —digits : 23.=8  aaa, aab,aba,abb,baa, bab, bba, bbb

4 —digqits : 2% :=16 aaaa,aaab,aaba, aabb,abaa,abab,abba, abbb, baaa, baab, baba, babb, bbaa, bbab,
bbba, bbbb

5-—cﬁgih;:25:::32 aaaaa,aaaab,aaaba, aaabb, aabaa, aabab, aabba, aabbb, abaaa, abaab, ababa, ababb,
abbaa, abbab, abbba, abbbb, baaaa, baaab, baaba, baabb, babaa, babab, babba, babbb,
bbaaa, bbaab, bbaba, bbabb, bbbaa, bbbab, bbbba, bbbbb

6-—wi@ﬁts:26:::64 aaaaaa,aaaaab, aaaaba, aaaabb, aaabaa, aaabab, aaabba, aaabbb, aabaaa, aabaab,
aababa, aababb, aabbaa, aabbab, aabbba, aabbbb, abaaaa, abaaab, abaaba, abaabb,
ababaa, ababab, ababba, ababbb, abbaaa, abbaab, abbaba, abbabb, abbbaa, abbbab,
abbbba, abbbbb, baaaaa, baaaab, baaaba, baaabb, baabaa, baabab, baabba, baabbb,
babaaa,babaab, bababa, bababb, babbaa, babbab, babbba, babbbb, bbaaaa, bbaaab,
bbaaba, bbaabb, bbabaa, bbabab, bbabba, bbabbb, bbbaaa, bbbaab, bbbaba, bbbabb,
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bbbbaa, bbbbab, bbbbba, bbbbbb

7-—¢i@ﬁts:27:::128 aaaaaaa,aaaaaab, aaaaaba, aaaaabb, aaaabaa, aaaabab, aaaabba, aaaabbb,
aaabaaa,aaabaab, aaababa, aaababb, aaabbaa, aaabbab, aaabbba, aaabbbb,
aabaaaa,aabaaab, aabaaba, aabaabb, aababaa, aababab, aababba, aababbb,
aabbaaa, aabbaab, aabbaba, aabbabb, aabbbaa, aabbbab, aabbbba, aabbbbb,
abaaaaa,abaaaab, abaaaba, abaaabb, abaabaa, abaabab, abaabba, abaabbb,
ababaaa, ababaab, abababa, abababb, ababbaa, ababbab, ababbba, ababbbb,
abbaaaa, abbaaab, abbaaba, abbaabb, abbabaa, abbabab, abbabba, abbabbb,
abbbaaa, abbbaab, abbbaba, abbbabb, abbbbaa, abbbbab, abbbbba, abbbbbb,
baaaaaa, baaaaab, baaaaba, baaaabb, baaabaa, baaabab, baaabba, baaabbb,
baabaaa, baabaab, baababa, baababb, baabbaa, baabbab, baabbba, baabbbb,
babaaaa,babaaab, babaaba, babaabb, bababaa, bababab, bababba, bababbb,
babbaaa, babbaab, babbaba, babbabb, babbbaa, babbbab, babbbba, babbbbb,
bbaaaaa, bbaaaab, bbaaaba, bbaaabb, bbaabaa, bbaabab, bbaabba, bbaabbb,
bbabaaa, bbabaab, bbababa, bbababb, bbabbaa, bbabbab, bbabbba, bbabbbb,
bbbaaaa, bbbaaab, bbbaaba, bbbaabb, bbbabaa, bbbabab, bbbabba, bbbabbb,
bbbbaaa, bbbbaab, bbbbaba, bbbbabb, bbbbbaa, bbbbbab, bbbbbba, bbbbbbb

8——cﬁgih;:28:::256 aaaaaaaa, aaaaaaab, aaaaaaba, aaaaaabb, aaaaabaa, aaaaabab, aaaaabba,
aaaaabbb, aaaabaaa, aaaabaab, aaaababa, aaaababb, aaaabbaa, aaaabbab,
aaaabbba, aaaabbbb, aaabaaaa, aaabaaab, aaabaaba, aaabaabb, aaababaa,
aaababab, aaababba, aaababbb, aaabbaaa, aaabbaab, aaabbaba, aaabbabb,
aaabbbaa, aaabbbab, aaabbbba, aaabbbbb, aabaaaaa, aabaaaab, aabaaaba,
aabaaabb, aabaabaa, aabaabab, aabaabba, aabaabbb, aababaaa, aababaab,
aabababa, aabababb, aababbaa, aababbab, aababbba, aababbbb, aabbaaaa,
aabbaaab, aabbaaba, aabbaabb, aabbabaa, aabbabab, aabbabba, aabbabbb,
aabbbaaa, aabbbaab, aabbbaba, aabbbabb, aabbbbaa, aabbbbab, aabbbbba,
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aabbbbbb, abaaaaaa, abaaaaab, abaaaaba, abaaaabb, abaaabaa, abaaabab,
abaaabba, abaaabbb, abaabaaa, abaabaab, abaababa, abaababb, abaabbaa,
abaabbab, abaabbba, abaabbbb, ababaaaa, ababaaab, ababaaba, ababaabb,
abababaa, abababab, abababba, abababbb, ababbaaa, ababbaab, ababbaba,
ababbabb, ababbbaa, ababbbab, ababbbba, ababbbbb, abbaaaaa, abbaaaab,
abbaaaba, abbaaabb, abbaabaa, abbaabab, abbaabba, abbaabbb, abbabaaa,
abbabaab, abbababa, abbababb, abbabbaa, abbabbab, abbabbba, abbabbbb,
abbbaaaa, abbbaaab, abbbaaba, abbbaabb, abbbabaa, abbbabab, abbbabba,
abbbabbb, abbbbaaa, abbbbaab, abbbbaba, abbbbabb, abbbbbaa, abbbbbab,
abbbbbba, abbbbbbb, baaaaaaa, baaaaaab, baaaaaba, baaaaabb, baaaabaa,
baaaabab, baaaabba, baaaabbb, baaabaaa, baaabaab, baaababa, baaababb,
baaabbaa, baaabbab, baaabbba, baaabbbb, baabaaaa, baabaaab, baabaaba,
baabaabb, baababaa, baababab, baababba, baababbb, baabbaaa, baabbaab,
baabbaba, baabbabb, baabbbaa, baabbbab, baabbbba, baabbbbb, babaaaaa,
babaaaab, babaaaba, babaaabb, babaabaa, babaabab, babaabba, babaabbb,
bababaaa, bababaab, babababa, babababb, bababbaa, bababbab, bababbba,
bababbbb, babbaaaa, babbaaab, babbaaba, babbaabb, babbabaa, babbabab,
babbabba, babbabbb, babbbaaa, babbbaab, babbbaba, babbbabb, babbbbaa,
babbbbab, babbbbba, babbbbbb, bbaaaaaa, bbaaaaab, bbaaaaba, bbaaaabb,
bbaaabaa, bbaaabab, bbaaabba, bbaaabbb, bbaabaaa, bbaabaab, bbaababa,
bbaababb, bbaabbaa, bbaabbab, bbaabbba, bbaabbbb, bbabaaaa, bbabaaab,
bbabaaba, bbabaabb, bbababaa, bbababab, bbababba, bbababbb, bbabbaaa,
bbabbaab, bbabbaba, bbabbabb, bbabbbaa, bbabbbab, bbabbbba, bbabbbbb,
bbbaaaaa, bbbaaaab, bbbaaaba, bbbaaabb, bbbaabaa, bbbaabab, bbbaabba,
bbbaabbb, bbbabaaa, bbbabaab, bbbababa, bbbababb, bbbabbaa, bbbabbab,
bbbabbba, bbbabbbb, bbbbaaaa, bbbbaaab, bbbbaaba, bbbbaabb, bbbbabaa,
bbbbabab, bbbbabba, bbbbabbb, bbbbbaaa, bbbbbaab, bbbbbaba, bbbbbabb,
bbbbbbaa, bbbbbbab, bbbbbbba, bbbbbbbb
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The section below give magic squares of order 3 to 16, where in each case the three types are considered, i.e., for the
digits {1,8}, {2,5} and {6,9}

2 Universal Magic Squares With Digits 1 and 8

2.1 Semi-Magic Square of Order 3
211 Semi-Magic Square

Example 1. The semi-magic square of order 3 for the digits 1 and 8 is given by

1811 | 8181 | 1118
1181 | 1818 | 8111
gligs | 1111 | 188l

In this case it is semi-magic square. It has same sum in lines and rows, while principal diagonals sums are different. It is
based on the 2 by 2 combinations of three numbers {11,18,81}. These three numbers are upside-down and mirror looking in pair
{18, 18}, while for 11 it always hold. It is universal semi-magic square. Its semi-magic sum is

S3x3:= 11110 = 100 x 110 + 110,
where 110 = 11 + 18 + 81.

2.1.2 Palindromic Semi-Magic Square

Example 2. The palindromic semi-magic square of order 3 for the digits 1 and 8 is given by

1811181 | 8181818 | [118I11
1181811 | 1818181 | 811118
8118118 | 111111 | 188188l

It is a palindromic semi-magic square of order 3 with semi-magic sum S;3 := 11111110.

10
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2.2 Magic Square of Order 4

We observe that the 2-digits combinations considering 2 by 2 maximum goes up to 16 possibilities resulting in magic
squares of orders 3 and 4. The following magic square of order 4 is with all 16 possible combinations.

2.2.1 Magic Square

Example 3. The pandiagonal magic square of order 4 for the digits 1 and 8 is given by

1881
1118
8888
811l

8188
8811
1181
1818

[T
1888
8118
888

8818
818l
1811
| 188

It is based on the 2 by 2 combinations of four numbers {11,18,81,88}. These four numbers are upside-down and mirror

looking in pairs {18, 18}, while for the numbers 11 and 88, it always holds. The above magic square is universal pandiagonal
with magic sum:

Sixa := 19998 = 100 x 198 + 198,
where 198 = 11 + 18 4+ 81 + 88.

2.2.2 Palindromic Magic Square

Example 4. The palindromic pandiagonal magic square of order 11 for the digits 1 and 8 is given by

81188118

1811118

88888888

11811811

88811888

| 188881 |

8I111118

1818818l

88188188

18811881

81888818

1888888

8i8l11818

11188111

88111188

11

It is a palindromic pandiagonal magic square of order 4 with magic sum Ss,.4 := 19999998,
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2.3 Magic Square of Order 5

We observe that the two digits combinations for two numbers maximum goes up to 16. This lead us to magic squares of
orders 3 and 4. From now onwards, we shall work with three digits combinations for two numbers. It will go up to 8"
order magic squares.

2.3.1 Magic Square

Example 5. The pandiagonal magic square of order 5 for the digits 1 and 8 is given by

LEEEEE 11881l | 181118 | 811818 | 81818l
811118 | 818818 | [1118] [ 118111 | 18181
118181 | 181111 | 811811 | 818118 | 111818
818811 | 111118 | 18818 | 181181 | 811111
181818 | 811181 | 818111 | [11811 | 118118

It is based on the 2 by 2 combinations of five numbers {111,118,181,811,818}. These five numbers are upside-down and
mirror looking. It is universal pandiagonal square with different magic sums. The magic sums are

S5x5 1= 2041039 = 1000 x 2039 +- 2039,

where
2039 =111+ 118 + 181 + 811 + 818.

2.3.2 Palindromic Magic Square

Example 6. The palindromic pandiagonal magic square of order 5 for the digits 1 and 8 is given by

12
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1881118811

1811181118

81181818118

81818181818

8I1118I1118

81881818818

[T118181111

1811111811

1818111818

11818181811

811111118l

8l181118118

81811811818

11181818111

81881118818

[EITI8ITT

11881818811

1811818118

SIIITIIIIS

1818181818

8I118181118

81811111818

[T181T18111

11811811811

It is a palindromic pandiagonal magic square of order 5 with magic sum Ss5 := 204104041039.

2.4 Magic Square of Order 6
2.41 Magic Square

Example 7. The magic square of order 6 for the digits 1 and § is given by

888888
181111
188111
811111
818888
111888

11818
81818l
188818
81118l
181181
888818

| 1188l
181881
811118
188118
81888l
888118

11118
818118
81188
18888 |
181118
88888 |

88818
818818
188181
811818
181818
11181

888111
181888
811888
| 88888
818111
LT

In this case, the construction is little different. It is considered as T := 1000 x A + B, where A := {111,181,188, 811, 818, 888}
and B := {111,118,181, 818,881, 888}. Thus, there are total, 36 entries given in above magic square of order 6. Since the sum of
members of A and B are 2997, this gives magic sum of order 6 as Sexe := 2999997 = 1000 x 2997 + 2997. It is upside-down
and mirror looking magic square. Thus, we have a universal magic square of order 6 with magic sum S¢. := 2999997.

2.4.2 Palindromic Magic Square

Example 8. The palindromic magic square of order 6 for the digits 1 and 8 is given by

13
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88888888888

[1181818111

11188188111

T8I

88818181888

88811111888

1811111118l

81818181818

1818818818

81811811818

81881818818

1818888818

18811111881

1888181888

8111811118

81188188118

1881818188

81188888118

8IITTTTTTI8

8l118181118

18811811881

1888818888

81181818118

1888888888 |

81888888818

18118181181

81888188818

18111811181

18181818181

81811111818

118888811 |

88881818888

88811811888

88888188888

[1118181111

It is a palindromic magic square of order 6 with magic sum Sexe := 299999999997.

2.5 Magic Square of Order 7

2.5.1 Magic Square

Example 9. The magic square of order 7 for the digits 1 and § is given by

It is based on the 2 by 2 combinations of seven numbers {111,118,181, 188,811, 818,881 }. These seven numbers are upside-down

118118

18118

188188

811811

818818

88188

8188l |

881818

| 1188l

118111

181118

188181

811188

188118

81118l

818188

881811

111818

| 18881

181111

118818

181881

188111

811118

81818l

881188

11811

88118l

111188

118811

181818

188881

811111

818118

81188l

818111

881118

1118l

118188

181811

188818

181188

18881 |

811818

81888|

881111

11118

11818

and mirror looking. It is universal pandiagonal magic square. Its magic sum is

where

S7«7 := 3111108 = 1000 x 3108 + 3108,

3108 = 111 + 118 + 181 + 188 + 811 + 818 + 881.

14
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2.5.2 Palindromic Magic Square

Example 10. The palindromic pandiagonal magic square of order 7 for the digits 1 and 8 is given by

11811811811

18118181181

18818881881

81181118118

81881818818

88188188188

81881118818

88181818188

1188188111

L8ITTIT8I]

18111811181

18818181881

81118881118

18811811881

81118181118

81818881818

88181118188

1181818111

118881888 |

1811T11118]

188181881 |

1818818818

18811111881

8111811118

81818181818

88118881188

[H18I118111

88118181188

1118881111

11881118811

1818181818

1888818888

8I1TITTIIE

81811811818

81188183118

81811111818

88111811188

[ITI8I8I11]

1181888181

18181118181

18881818881

18118881181

18881118881

81181818118

81888188818

88I11111188

LTTT8HTT

181818181

It is a palindromic pandiagonal magic square of order 7 with magic sum Sy7,7 := 311111111108.

2.6 Magic Square of Order 8

We observe that the 3-digits combinations considering 2 by 2 maximum goes up to 64 possibilities resulting in magic
squares of orders 5 to 8. The following magic squares of order 8 are with all 64 possible combinations.

2.6.1 Magic Square

Example 11. The pandiagonal magic square of order 8 for the digits 1 and 8 is given by

15
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[11111 | 888811 | 188188 | 811888 | 118111 | 881811 | 181188 | 818888
188888 | 811188 | 111811 | 888111 | 181888 | 818188 118811 | 881111
glrigll | 188111 [ 888888 | [11188 | 818811 | 181111 | 881888 | |18188
888188 | 111888 [ 811111 | 188811 | 881188 | 118888 | 818111 | (81811
11118 | 888818 | 188181 | 811881 | 118118 | 881818 | 181181 | 81888
188881 | 811181 [ 111818 | 888118 | 181881 | 818181 | 118818 | 881118
811818 | 188118 | 888881 | I1118] | 818818 | 181118 881881 | [1818]
888181 | 11188 | 811118 | 188818 | 881181 | 118881 | 818118 | |181818

It is based on the 2 by 2 combinations of eight numbers {111,118, 181,188,811, 818,881, 888}. These eight numbers are upside-
down and mirror looking. It is universal pandiagonal magic square. Its magic sum is

Sgxg := 3999996 = 1000 x 3996 + 3996,

where
3996 = 111 + 118 + 181 + 188 + 811 + 818 + 881 + 888.

It is block-wise pandigonal magic square of order 8, where each block of order 4 is a pandiagonal magic square with equal
magic sums given by

99999
Saxa = % = 1999998.

There are much more possibilities of magic square of order 4 with same magic square sum. This we left for the reader to find.

2.6.2 Palindromic Magic Square

Example 12. The palindromic pandiagonal magic square of order 8 for the digits 1 and 8 is given by

16
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88881118888

1881888188

81188888118

1811111811

88181118188

18118881 18]

81888888818

1888888888 |

81118881118

[TI81TI8111

88811111888

1818888818

81818881818

1188111881

88111111188

8181118118

1881111188l

88888888888

| 1118881111

81881118818

18IT111118]

88188888188

1181888181 |

88818881888

| 11888881 | |

8ITITITITI8

1888111888

88118881188

| 18888888 |

81811111818

1818111818

LETTI8TTIT

88881818888

1881818188

81188188118

[18118118]

88181818188

1811818118

81888188818

1888818888 |

81118181118

| 1181818111

88811811888

1818818818

81818181818

1188181881 |

88111811188

81181818118

1881181188

88888188888

[TT18I8111]

81881818818

1811181118

88188188188

1181818181 |

88818181888

11188188111

81111811118

1888181888

88118181188

1188818881 |

81811811818

1818181818

It is a block-wise palindromic pandigonal magic square of order 8, where each block of order 4 is a palindromic pandiagonal
magic square with equal magic sums. The magic sums are given by
399999999996

2

= 199999999998.

Sgxs = 399999999996  and Sy :i=

2.6.3 Bimagic Square

Example 13. The pandiagonal bimagic magic square of order 8 for the digits 1 and 8 is given by

181118
|'11888
188881
118111
888188
818818
881811
81118l

888818
818188
881181
811811
181888
I8
188111
118881

881881
8I1111
888118
818888
18881 |
118181
181188
111818

11811
181181
| 18188
188818
818881
888111
81118
881888

188181
11881 1
181818
|'11188
881111
81188l
888888
818118

818111
888881
811888
881118
11181
181811
118818
188188

811188
881818
818811
888181
118118
188888
| 11881
181111

| 18888
188118
NERRN
181881
811818
881188
81818l
88881 |

It is also based on the 2 by 2 combinations of eight numbers {111,118,181,188,811,818,881,888}. These eight numbers are
upside-down and mirror looking. It is universal pandiagonal bimagic magic square. Its magic sum is

Sgxg := 3999996 = 1000 x 3996 + 3996,

17
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where
3996 = 111 + 118 + 181 + 188 + 811 + 818 + 881 + 888.

It is also bimagic square of order 8 with bimagic sum given by
Sbgys 1= 2989894989900.

Moreover, as specified in the figure, the sum of 2 X 4 entries are of same sum as of magic square, i.e., 3999996.

2.6.4 Palindromic Bimagic Square

Example 14. The palindromic bimagic square of order 8 for the digits 1 and 8 is given by

18888888 |

81811111818

81118881118

[T181T1811]

1881818188

88881818888

88188188188

1811181118

1881181188

88888188888

88181818188

1811818118

1188111881

81818881818

8ITITTITTT8

11188888111

81188888118

81881118818

1181888181 |

1818181818l

88118181188

88811811888

1888818888 |

1818818818

8811811188

88818181888

1888181888

| 1118881111

81181118118

81888888818

181111181

81181818118

[TT1818111]

11811811811

81888188818

88111111188

1818888818

1888111888

88818881888

88118881188

1818111818

1888888888 |

88811111888

81188188118

[TTTI8ITTT

1181818181

81881818818

81818181818

1188181881 |

1118818811

81111811118

88888888888

1881111188l

18118881 18]

88181118188

88881118888

1881888188

1811111118

88188888188

81811811818

1188818881 |

| 1181818111

81118181118

It is a palindromic bimagic square of order 8 with magic sums:
Sgxg 1= 399999999996  and Sbgys := 29898989908389898989900.

Moreover, as specified in the figure, the sum of 2 X 4 entries are of same sum as of magic square, i.e., 399999999996.

2.7 Magic Square of Order 9

We observe that the three digits combinations considering 2 by 2 maximum goes up to 64 possibilities resulting in magic
squares of orders 8. From now onwards, we shall work with four digits combinations for two numbers. It will go up to
16™ order magic squares.

18
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2.71 Magic Square

Example 15. The pandiagonal magic square of order 9 for the digits 1 and 8 is given by

81811118

18111881

| 1188111

181118l

81111811

18188118

18811111

1111818

8118818l

1818818

LI8ITTT1

81111818

81188!11

18811118

I111188I

11188118

8181118l

18111811

T8

81188118

18811181

18111818

1118818

8181111

8111188l

18188111

11811118

81181818

1881818

11181881

81818!11

18111118

18181811

11818118

8111118l

18111181

| 1181811

81818118

BITTTITI

18181818

11818181

[TTT1T8

8118188l

18818111

1818111

8111118

1818188

18818118

ITTTT18I

8118181

8181818]

18111111

11181818

81118118

1818118

1811811

[ 1118181

8181

18811818

18118111

1181118

8181188]

18811881

[T11811]

81181118

81811811

18118118

|118118]

11811818

8111818l

18181111

[ T181111

81811818

1811818

18181118

11811881

8111811

8118118l

18811811

1118118

1t is based on the 2 by 2 combinations of nine numbers {1111,1118,1181, 1811, 1818,1881,8111, 8118, 8181}. These nine num-
bers are upside-down and mirror looking. It can be checked by combining in pairs as {1118,8111}, {1181,1811}, {1811,1181},
{1818, 8181}, and 1111. It is universal pandiagonal magic square. Its magic sum is

Sox9 := 333333330 = 10000 x 33330 + 33330,

where
33330 = 1111 + 1118 + 1181 + 1811 + 1818 + 1881 + 8111 + 8118 + 8181.

Moreover, Each block of order 3 x 3 as specified in the figure is a semi-magic square of order 3 with semi-magic sum: Sz.3 =
111111110.

2.7.2 Palindromic Magic Square

Example 16. The palindromic pandiagonal magic square of order 9 for the digits 1 and 8 is given by
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gI8I1118I111818

18111881881118I

1881111188111

1811181811811

8IITI8ITIBITIIG

1818811811888

1881111111188l

[T1118181811111

811881818188118

1818818181888

LI8ITTTTTTTI8I

gI1118I8I8I1118

811881111188118

18811118111188I

1118818811111

|11881181188111

818111818111818

18111811181118I

LTTEI8TTI8ITTT

811881181188118

18811181811188I

1811181818118

1118818181881

818111111818

8l1118818811118

18188111118818I

1811181111811

g8l181818I818118

18818181818188I

1118188188811

818181111181818

I81ITTI8ITTTI8I

18181811181818I

118181181181811

8111181811118

1811181811118l

1181811181811

818181181181818

SIITTTTTITITING

1818181818188

1818181818181

ARARAREIRNRNRY

811818818818118

18818111118188I

|18181111181811

SIITITIBITITIIG

1818188188818

18818118118188I

LELETI8I8TTTTT

g118I8111818118

818181818181818

I8ITTTTTTTTTISI

111818181818111

glr18li8ligllie

1818118811818l

[18118111811811

1181818181111

8lI8ITTITTI8II8

18811818181188I

1811811118118l

[T1811181118111

818118818811818

18811881881 188

LETI8ITTTI8ITT

gligliiglniglis

8181811181188

1811811811818l

1181181811811

118118181811811

8l1181818181118

18181 111111818l

LTI8TTTTTTI8IT

818118181811818

181181818181 18I

1818111811818l

1181188188181

8118111181118

811811818118118

18811811181188I

1118181181111

It is a block-wise palindromic pandigonal magic square of order 9, where each block of order 3 is a palindromic semi-magic
square with equal magic sums. The magic sums are given by

3333333333333330

Sox9 := 3333333333333330

2.7.3 Bimagic Square

and

S3x3 1=

3

Example 17. The bimagic square of order 9 for the digits 1 and 8 is given by

8181818l

81181111

81111818

18811118

18181881

18118111

1811811

11188118

LTTTTI8I

18811811

18188118

1811118

11818181

[ T18ITT]

IT111818

81811118

8118188l

81118111

1811118

| 1181881

[TT1811]

81811811

81188118

8111118l

1881818

1818111

18111818

8T

81811818

8118818|

18111881

18818111

18181118

1118118

181118

[118I811

18118118

18811181

18181811

|1811818

| 1188181

8111188l

81818111

81181118

I 1111881

1818111

IT181118

81118118

8181118l

81181811

18111

18811818

18188181

81181818

8111818l

81811111

18188111

18111118

18811881

[118118]

[T111811

|1818118

18181181

18111811

18818118

11181818

1118181

LI8ITIT]

81188111

81111118

8181188l

| 1188111

T8

11811881

8118118l

81111811

81818118

18181818

1811818]

18811111

20

= 1111111111111110  (semi-magic sum).
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It is constructed with same nine digits used in previous example. According to previous example explanations, it is universal

bimagic square with magic and bimagic sums respectively given by

The sum of 9 members of each block of order 3 (specified in the figure) is the same as of magic square, i.e., 333333330.

Soxg := 333333330 and Sboyg := 21264570654621018.

2.74 Palindromic Bimagic Square

Example 18. The palindromic bimagic square of order 9 for the digits 1 and 8 is given by

1118818181881

118118181811811

18118118118118I

18181811181818

18811181811188I

8l1118818811118

gligliigriigrig

8l8l8ll11181818

18111881881118]

1818111811818

18818111118188]

SULTTITIITTITS

811881818188118

818118181811818

[TT181181181111

[ 1181811181811

181118181118

8l1181181181118

811818111818118

818111818111818

1118818811111

[T181 1181118111

[18181111181811

I81TTETTTTTTIS8I

1818881818818

18811818181188I

1181818181818

[TT11818181T11]

[EI8TTTITTI8I

1881811181188

1811118181118

18188118118818]

818111181111818

8I1I8ITITT8INIS

811818818818118

18811118111188l

1811811118118l

1818188188818

818181818181818

8l1118I8I811118

gligl1lIl118118

|18118111811811

LTLETI8I8ITTIT

|11881181188111

818118111811818

8I1111818111118

811881181188118

LI8IITI8ITTI8II

LETI8TTITI8IT

1118188188181 11

188181818181881

18111818181118]

1818111111818

111818181818111

LI8ITTTTTTTI8I

[T1181818181111

18181181811818I

18818118118188I

1811811181118l

8l1881111188118

818118818811818

8ITITII8ITITIIEG

18188111118818]

18811881881 188

I8111T18111118]

811818181818118

8I8ITITIITI1818

811181818181118

| 1181181811811

1181811811818

LETTI8TTI8ITTT

gligligigliglis

818181181181818

8118111811118

1188111118811

1181188188181

LELEEEI8TTETTT

1818181818188

1881111111188l

18118181818118I

It is a palindromic bimagic square of order 9 with magic sums given by

2.8

Sox9 := 3333333333333330

2.8.1 Magic Square

Magic Square of Order 10

and

Sboyg := 2126457090153296610990654621018.

Example 19. The magic square of order 10 for the digits 1 and 8 is given by
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88888888

18118111

1118188l

81818118

ITT11118

1181818l

8111818

18811111

8118118l

18181811

18818118

8181818I

gI11I8I1

88881118

18188111

| 1188888

[TTTT18I

81181818

L8111

18111881

18111111

1111818

81188118

18188888

11181811

1881118l

1181188l

81818111

88888 18|

BINIT118

111188l

1118118l

88881111

81118111

81188888

8181181

1881818

18181118

18111818

11818118

8111118l

11818888

81811818

L1811

18811881

18111118

888881 | |

L1118

18188118

8118818|

81811118

81181111

18118181

11811811

88881181

18181818

11188118

81111881

L1181

18818888

11818111

18811118

18181181

81181881

81811111

1118118

18111811

11188181

81118888

88881818

1818818

8888181 |

|'1118888

18811818

18118118

RN

81181118

11811181

8181188l

1188111

81181811

8I118118

18818111

1118181

11811818

8888 88|

18181111

18118888

11181118

8181118l

11181818

1818188

11811118

18111181

8l11818l

8188111

81818888

88888118

18811811

It is based on the 2 by 2 combinations of ten numbers

These ten numbers are upside-down and mirror looking combining in pairs as {1118,8111}, {1181,1811}, {1811,1181},

{1111,1118,1181,1811,1818,1881,8111, 8118,8181, 8888 }.

{1818,8181}, 1111 and 8888. It is universal magic square. Its magic sum is

where

2.8.2 Palindromic Magic Square

S10x10 := 422222218 = 10000 x 42218 + 42218,

Example 20. The palindromic magic square of order 10 for the digits 1 and 8 is given by

22

42218 = 1111 + 1118 - 1181 + 1811 + 1818 + 1881 4 8111 + 8118 + 8181 -+ 8888.
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888888888888888

1818111118118

1181881881811

818181181181818

LETTTTI8TTTTTT

1181818181818 |

8l1118181811118

188 TTTTT11188]

8l1811818118118

1881811181818

18818118118188|

818181818181818

8111811181118

88881 1181118888

181881 11118818

118888888881 | |

[TTTTI8I8ITIT

811818181818118

H8ITHITTTTIB

18111881881 118l

[8ITTTITTTTTISI

[11118181811111

811881181188118

8188888888818

[1181811181811]

18811181811188]

1811881881181

818181111181818

888881818188888

SLITITIBITIITG

[11118818811111

[1181181811811]1

88881 1111118888

8I118ITITI81118

8118888888881 18

818118111811818

8818181818188

18181 1181118181

1811181818118

1818118118181

8ITT118I8ITITI8

1181888888818 |

818118181811818

[TI8TTETTTI8I

18811881881 188

1811118111118

888881 111188888

[TTTI8ITI8ITT

1818818118818

811881818188118

8I8111181111818

8l18ITTITII8II8

18118181818118I

[18118111811811

888811818118888

1881818181818

[11881181188111

811118818811118

LITI8ETTT8IT

8818888888188

1181811118181

1881 1118111188

18181181811818I

811818818818118

8I8IITTT1T1818

[1118118118111]

1811811181118

1188181818811

811188888881118

888818181818888

1818818181888

888818111818888

1118888888111

8811818181188

1818118118118

SLLTTTTIITTTTIS

gl18I1181118118

[181118181118]1

818118818811818

[11881111188111

8l18I8ll8IglIg

gl118118118I118

8818111118188

[11181818181111

1811818181181

888818818818888

1881111111818

18118888888 18

[118IT181TI811]

glelll8lI8llI8I8

[1181818181811]

1818188881818

[18ITTI811118I1

1811181811118

8l1181818181118

gligallll188l18

818188888881818

888881 181188888

1881181181188

It is a palindromic pandiagonal magic square of order 10 with magic sum Sy := 4222222222222218.

2.9 Magic Square of Order 11

29.1 Magic Square

Example 21. The pandiagonal magic square of order 11 for the digits 1 and 8 is given by

88888888

8811118l

81811811

8118188l

81118118

18818811

18181118

18111188

11881818

11818111

11188181

11818811

[1181118

88881188

88111818

81818111

81188181

81118888

18811181

18181811

18111881

11888118

18118181

| 1888888

11811181

11181811

88881881

88118118

818188l 1

81181118

81111188

18811818

18188111

18818118

18188811

18111118

11881188

11811818

1188111

88888181

88118888

81811181

81181811

81111881

gl188I11

8111818l

18818888

18181181

18111811

11881881

11818118

11188811

88881118

88111188

81811818

88111881

81818118

81188811

8I111118

18811188

18181818

18118111

11888181

| 1818888

11181181

8888181 |

11181818

888881 |

88118181

81818888

81181181

8l1118I1

18811881

18188118

18118811

11881118

11811188

11881811

11811881

11188118

8888881 |

88111118

81811188

81181818

81118111

18818181

18188888

18111181

18181188

18111818

11888111

11818181

|'1188888

88881181

88111811

81811881

81188118

81118811

18811118

8l11118l

18811811

18181881

18118118

11888811

[1811118

11181188

88881818

88118111

81818181

81188888

81811118

81181188

81111818

18818111

18188181

18118888

11881181

11811811

11181881

88888118

8811881 |

It is based on the 2 by 2 combinations of eleven numbers

{1118,1181,1188,1811,1818,1881,8111,8118,8181,8811, 8888 }.

23




Inder J. Taneja
https://indertaneja.com; https://inderjtaneja.com

2-Digits Universal and Upside-Down Palindromic Magic and Bimagic Squares: Orders 3 to 16,

Zenodo, April 07, 2020, pp. 1-103, http://doi.org/10.5281/zenodo.3743362

These eleven numbers are upside-down and mirror looking combining in pairs as {1118,8111}, {1181,1811}, {1811,1181},
{1818,8181}, {1188, 8811} and 8888. It is universal pandiagonal magic square. Its magic sum is

S11x11 := 511111106 = 10000 x 51106 + 51106,

where

2.9.2 Palindromic Magic Square

51106 = 1118 + 1181 + 1188 + 1811 + 1818 + 1881 + 8111 + 8118 + 8181 + 8811 + 8888.

Example 22. The palindromic pandiagonal magic square of order 11 for the digits 1 and 8 is given by

888888888888888

881111818111188

818118111811818

811818818818118

8I118I181181118

8818811188188

8181118111818

8111188811118l

188181818188 |

1818111118181

1188181818811

1818811188181

[T181T181118111

888811888118888

881118181811188

8I8I8I111181818

811881818188118

811188888881118

8811181811188

8181811181818

8111881881118

188811811888 |

8118181818118

| 188888888888 |

1811181811181

1181811181811

888818818818888

881181181181188

818188111881818

81181T181118118

8I1111888111118

18811818181 1881

8188111118818

8818118118188

8188811188818

1811181111181

1881188811881

1811818181181

[11881111188111

888881818188888

88118888888 1188

818I11818111818

811818111818118

8I11188188I1118

8l1881111188118

8l118/818181118

8818888888 |88 |

8181181811818

8111811181118

188188188188 |

1818118118181

1188811188811

888811181118888

88!111888111188

8181181881188

881118818811188

8181818118188

811888111888118

8IITITIBITITIG

8811188811188

8181818181818

8118111118118l

188818181888 |

181888888818 |

1181181818111

888818111818888

1181818181811

888881 111188888

881181818181188

818188888881818

8l18l1818118118

8I1118ITI8ITIIG

18811881881 1881

8188118118818

8118811188118

1881118111881

1811188811181

1881811181881

1811881881181

1188118118811

8888881 1888888

88II11181111188

818111888111818

811818181818118

8I1I8I111181118

8818181818188

8188888888818

8111181811118l

8181188811818

8111818181118

1888111118881

1818181818181

| 11888888888 | |

888811818118888

8811811811188

818118818811818

811881181188118

8I1188111881118

8811118111188l

8IITIT8I8IN1118

18811811181 1881

8181881881818

8118118118118

| 188881118888 |

[18ITT8I1TI8]1

1181188811811

888818181818888

881181111181188

818181818181818

8118888888881 18

8I8I11181111818

811811888118118

8I1118181811118

8818111118188

8188181818818

181188888881 18

1881181811881

1811811181181

1181881881811

888881181188888

881188111881188

It is a palindromic pandiagonal magic square of order 11 with magic sum S11.11 := 5111111111111106.

2.10 Magic Square of Order 12

2.10.1 Blocks of Order 4

Example 23. The pandiagonal magic square of order 12 for the digits 1 and 8 is given by
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18818118

81188888

88881881

18888118

81118888

(1181111

88811881

18188118

81818888

11881111

88111881

[1111881

88881111

18818888

81188118

11181881

8881111

18888888

81118118

11881881

88111111

18188888

81818118

88888888

[isiis

81181881

18811111

88818888

11188118

8lririssi

18881111

88118888

11888118

81811881

18181111

81181111

18811881

88888118

1118888

8l

18881881

88818118

I1188888

81811111

18181881

88118118

| 1888888

18818111

81188881

[THrrs

88881888

18888111

81118881

[glre

88811888

18188111

B181888I

11881118

88111888

(1111888

88881118

1881888

glrissill

1181888

gesl 118

1888888 |

gliislll

| 1881888

88llll8

1818888|

gl8I8ll1l

88888881

(il

81181888

18811118

88818881

11188111

81111888

18881118

88118881

11888111

81811888

18181118

81181118

18811888

88888111

1118881

8l1lis

18881888

88818111

[1188881

81811118

18181888

88li8lll

1188888

18818181

81188811

[11res

88881818

18888181

81118811

11181188

88811818

18188181

81818811

11881188

88111818

[1111818

88881188

18818811

81188181

11181818

88811188

1888881 |

81118181

11881818

88111188

18188811

81818181

888888 |

[rrisisl

gligisis

18811188

8881881 |

118818l

glilrigie

18881188

gg8l188l|

| 188818

glgl18I8

18181188

81181188

18811818

88888181

[1118811

81111188

18881818

88818181

1188811

81811188

18181818

88118181

1188881 |

It is based on the 2 by 2 combinations of twelve numbers

{1118,1181,1188,1811,1818,1888,8111,8181, 8188, 8811, 8818, 8881 }.

These 12 numbers are upside-down and mirror looking combining as {1118,8111}, {1181,1811}, {1188,8811}, {1811, 1181},
{1818,8181}, {1888,8881}. It is universal pandiagonal magic square. Its magic sum is

S512x12 := 599999994 = 10000 x 59994 + 59994,

where
59994 — 1118 + 1181 + 1188 + 1811 + 1818 + 1888 + 8111 + 8181 + 8188 + 8811 + 8818 + 8881.

It is block-wise pandigonal magic square of order 12, where each block of order 4 is a pandiagonal magic square with equal
magic sums given by
599999994
3

Saxa = = 199999998.

2.10.2 Blocks of Order 6

Example 24. The magic square of order 12 for the digits 1 and 8 is given by
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In this case the construction is based on the similar lines of Example
S12x12 1= 599999994 It is block-wise magic square of order 12, where each block of order 6 is a magic square with equal magic

sums given by Seye 1= = 299999997 .

11181118

888188l |

88818l 11

88811888

11181188

I118888lI

1118118l

88818188

88818181

88811818

11181811

11188818

88118881

11881188

88118l11

11881888

11888811

88111118

88118818

11881811

88118181

11881818

| 1888188

8811118l

81118881

8l1188l1

| 8881888

18888111

81111188

18881118

81118818

81118188

18881818

18888181

8lrinsil

18881181

| 8888881

18881188

81111888

81118l11

1888881 |

81111118

18888818

18881811

81111818

81118181

18888188

8111118l

11881118

88111188

| 1888111

88111888

881188l

| 188888l

1188118l

88111811

1188818l

88111818

88118188

11888818

88811118

11188811

11181888

11188111

88811188

88818881

8881118l

11188188

11181818

11188181

88811811

88818818

11811118

881888l |

88188l 11

88181888

11811188

1181888l

1181118l

88188188

88188181

88181818

11811811

11818818

81888881

18111188

81888I11

18111888

18118811

81881118

81888818

18111811

81888181

18111818

18118188

8188118l

81818881

818188l

18181888

18188111

81811188

18181118

81818818

81818188

18181818

18188181

81811811

1818118l

18188881

18181188

81811888

81818111

18188811

81811118

18188818

18181811

81811818

81818181

18188188

8181118l

18111118

81881188

18118I11

81881888

81888811

18118881

1811118l

818818l |

1811818l

81881818

81888188

18118818

88181118

18188l |

| 1811888

L1818l

88181188

8818888l

8818118l

11818188

11811818

181818l

881818l |

88188818

599999994

2.10.3 Blocks of Order 3

2

23

Example 25. The magic square of order 12 for the digits 1 and 8 is given by

In is just a magic square with same magic sum:

81881888

88111818

88818818

88188111

1818818l

18881811

11811118

11881188

11181181

18118881

818188l

81118188

88811818

81888818

88111888

1888818l

881818l

18188111

11181188

11811181

11881118

811188I1

18118188

8181888

88118818

88811888

81881818

181818l |

1888811 |

8818818l

1188118

11181118

| 1811188

81818188

8111888l|

181188l |

1181888l

1188881 |

11188188

18111118

81811188

811118l

8188811 |

8811818l

88811811

88181888

18181818

18888818

11188811

11818188

11888881

81111188

1811118l

81811118

8881818l

8188181 |

88118111

18881818

88188818

18181888

11888188

11188881

11818811

8181118l

81111118

18111188

8sll18l1

88818l ||

8188818l

18188818

18881888

88181818

18118111

8181818l

81118l

11811888

11881818

11188818

8818888

1818881 |

18888188

81881118

88111188

8881118l

8111818l

1811181

81818111

11181818

| 1818818

| 1881888

188888l |

88188188

1818888l

88811188

8188l 18l

88111118

81811811

81118111

1811818l

| 1888818

| 1181888

11811818

18188188

1888888 |

8818881 |

8811118l

88811118

81881 188

88181118

18181188

18881181

8188888l

881188l

88818188

18111888

81811818

81118818

11818111

11888181

11181811

18881188

8818118l

18181118

888188l |

81888188

8811888l

81111818

18118818

81811888

1188181

11811811

11888111

18181181

18881118

88181188

88118188

8881888|

818888l |

81818818

81111888

18111818

11881811

11188111

11818181

In this case the construction is based on the

similar lines of Example

26
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It 1s just a magic square with same magic sum:
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S12x12 = 599999994 It is block-wise magic square of order 12, where each block of order 3 is a semi-magic square with
different semi-magic sums.

2.104 Palindromic Magic Square

Example 26. The palindromic pandiagonal magic square of order 12 for the digits 1 and 8 is given by

8818118118188l

8118888888881 18

8888188881888

8888118118888

811188888881 118

LHISTTTITII8I

88811881881 1888

8188118118818l

818188888881818

1881111111881

881118818811188

[T1118818811111

888811111118888

8818888888188

811881181188118

1181881881811

8881 11111111888

8888888888888 |

8I1181181181118

1881881881881 |

88ITTITITITITES

8188888888818

818181181181818

886888888888888

[T1I8I18I18IT1]

811818818818118

1881111111188l

88818888888 1888

1188118118811

8I1118818811118

8881111111888

88118888888 188

1888118118881 |

818118818811818

8I8I 111111818

81IBITIITIIGIS

8811881881188

888881181188888

1118888888111

SILTITITIITITS

8881881881888

888181181181888

11888888888 |

8IBIITTITITIBI

8181881881818

881181181181188

| 188888888888 |

8818111118188l

811888818888118

LTI

88881888888888

8888111118888

811188818881118

[H18IT18I118111

88811888881 1888

8188111118818l

818188818881818

1881118111881

88111888881 1188

| 1111888881111

888811181118888

8818881888188

81188I1111188118

1181888881811 1

888111181111888

8888881888888 |

SIIBITITIBIIIG

| 188188888188 |

88I111181111188

8188881888818

8181811118188

888888818888888

[THSITTTI8IT

811818888818118

8811118111188

888188818881888

[T188111118811

811118888811118

8881118111888l

881188818881 188

1888111118881 |

818118888811818

8181118111818l

8118IT181118118

8811888881188

8888811118888

1118881888111

SITITIBIITITIS

8881888881888

888181111181888

1188881888811 |

8I8I11181111818

8181888881818

8818111181188

| 188888188888 |

8818181818188

811888111888118

LTTTIB88IITIT

888818181818888

8888181818888

811188111881118

1181188811811

88811818181 1888

8188181818818

818188111881818

1881188811881 |

881118181811188

[T1118181811111

8888118881 18888

8818811188188

811881818188118

1181818181811

888111888111888

18888811 188888

8l11818I8I8Il18

1881818181881 |

881111888111188

1818881 1188818

818181818181818

8888881 11888888

[T1181818181111

811818181818118

8811188811188l

888188111881888

1188181818811

8I1118181811118

8881188811888

881188111881188

1888181818881 |

818118181811818

8181188811818l

811811888118118

8811818181188

888881818188888

[T1188111881111

8I1111888111118

8881818181888

888181818181888

1188811188811

818111888111818

8181818181818

881181818181188

| 1888811188881 |

It is a palindromic pandiagonal magic square of order 12 with magic sum Si3x13 := 5999999999999994. It is block-wise
pandigonal magic square of order 12, where each block of order 4 is a palindromic pandiagonal magic square with equal

59999999399999994 — 1999999999999998.

The above example of palindromic magic square is for the magic square given in Example
can write the palindromic magic squares for the Examples 24/ and 25

magic SUms as Syx4 1=

23| In the similar way we

211 Magic Square of Order 13
2.11.1 Magic Square

Example 27. The magic square of order 13 for the digits 1 and 8 is given by

27
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88888888 | 88811181 | 88181881 | 81888111 | 81818181 | 81181811 | 81118881 | 18881118 | 18811818 | 18181888 | [8118118 | 11818188 | [1188818
11818881 | [1181118 | 88881818 | 88811888 | 88188118 | 81888188 | 81818818 | 81188888 | 81111181 | 18881881 | 18818111 | 18188181 | 18[118]1
18188818 | 18118888 | 11811181 | 1118188] | 88888I11 | 88818181 | 88I81811 | 81888881 | 81811118 | 81181818 | 81111888 | 18888118 | 18818188
18881811 | 18818881 | 18181118 | 18111818 | 11811888 | 1188118 | 88888188 | 88818818 | 881868888 | 81881181 | 81811881 | 81188111 | 8111818I
81188188 81118818 | 18888888 | 18811181 | 18181881 | I18118I11 | [1818181 | I11818I1 | 88888881 | 88811118 | 88181818 | 81881888 | 81818118
81888181 | 81811811 | 81188881 | 81111118 | 18881818 | 18811888 | 181881I8 | 18118188 | 11818818 | | 1188888 | 88881181 H 8881881 | 88188111
88818118 | 88188188 | 81888818 | 81818888 | 81181181 | 81111881 | 18888111 | 18818181 | 18181811 | 18118881 | [I1811118 | 11181818 88881888
1188111 | 88888181 | 88811811 | 88188881 | 81881118 | 81811818 | 81181888 | 81118118 | 18888188 | 18818818 | 18188888 | 181(118] | 1181188l
18111888 | 11818118 | 11188188 | 88888818 | 88818888 | 88181181 | 81881881 | 81818111 | 81188181 | 8/111811 | 18888881 | 18811118 | 18181818
legl1881 | 18188111 | 18118181 | 11811811 | 11188881 | 88881118 | 888118I8 | 88181888 | 81888118 | 8/818(88 | 811888I8 | 811(8888 | 1888 18I
81111818 | 18881888 | 18818118 | 18188188 | 18118818 | 11818888 | 1181181 | 88881881 | 888I8111 | 88188181 | 81881811 | 81818881 | 81181118
gIgl118l | gl18legl | 81118111 | 18888181 | 18811811 | 18188881 | [8111118 | 11811818 | 1118/888 | 88888|18 | 88818(88 | 881888/8 | 81888888
88181118 | 81881818 | 81811888 | 81188118 | 81118188 | 18888818 | 18818888 | 18181181 | 18111881 | [I818[11 | 11188181 K 8888|811 | 8881888l

It is based on the 2 by 2 combinations of 13 numbers
{1118,1181,1811,1818,1881,1888,8111,8118, 8181, 8188, 8818, 8881, 8888 }.

These eleven numbers are upside-down and mirror looking combining in pairs as {1118,8111}, {1181,1811}, {1818,8181},
{1888,8881}, {8188,8818}, {1881,8118} and 8888. It is universal pandiagonal magic square. Its magic sum is

S13x13 := 688888882 = 10000 x 68882 + 68882,

where

68882 = 1118 + 1181 + 1811 + 1818 + 1881 + 1888 + 8111 + 8118 + 8181 + 8188 + 8818 + 8881 + 8888.

2.11.2 Palindromic Magic Square

Example 28. The palindromic pandiagonal magic square of order 13 for the digits 1 and 8 is given by
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§88888866388888

868111818111888

881818818818188

818881111188818

818181818181818

811818111818118

811183816881118

8681118111888

8811818181188

1818188888 18181

8118118118118

1818188818181

118881818881 |

1181838188818

[I8ITI8ITI8I]

888818181818888

8681888881188

881881181188188

818331868188318

818183181881818

8118886638881 18

BIITTI8IBIITIIG

1888188188888

8818111118188

1818181818818

8111811181118l

181883181888 18|

181188388881 18|

1811181811181

1181818818111

8889811 11188888

§88181818181888

881818111818188

§18388818888818

BI8ITII8IIIIBIS

811818181818118

811118888811118

188881 18118888

8818188818188

8881811181888

8818831868188 |

8181118111818l

8111818181118

1811888881181 |

1188118118811

688881866188888

§88188181881888

881888886538188

818811818118818

818118818811818

811831111188118

811181818181118

811881888188118

811188181881118

|8888888888888

8811181811188

8181881881818

8118111118118l

1818181818181

118181 11818111

86888688888888

888111181111888

881818181818188

818818883818818

818/81181181818

818881818188818

8181181118118I8

8118388183881 18

BIITTISIIIITIG

1888181818188

1881188888 1188

1818811811818

181181888181 18|

1818818188181 |

| 11888888888 |

8698118181888

8881188188188

8818811118818

838181181181888

881881838188188

818888181886818

8181883888188

811811818118118

811118818811118

188881 111188881

8818181818188

8181811181818

181188818881 181

LIBITTIBITTISII

1818181818111

863818838818888

1881111188111

868881818168888

888118111811888

861888818688188

818811181118818

818118181811818

811818886818118

8I118l181181118

8888188818888

1881818188188

1818883888688 |

8111181811118l

1811818811811

1811188888118l

1818181181811

1118818881881

866388181888888

6881838865888

881811818118188

818818816818818

818I8I111181818

811881818188118

8IIT18I118I1118

8838831886388

1881118111188l

8181818181818

18811881881 188

8188111118818

8118181818118l

1818111811811

1118838188881 |

888811181118388

8881181811188

§81818663818188

818881181188818

818181888181818

811888181888118

811138868881118

1888118181 18881

8I1118181811118

1888183888188 |

1881818118188

18188188818818|

181183181881 18]

1181888888818 |

1811818118111

§88318818818888

88818111118/888

881831818188188

8188/8111818818

818/88818881818

8118I1181118118

8181818111818

811818818818118

8I11BITITIBITIE

|8686181818888

1811811181188

181888818888 18|

I8I1TT18111118]

[181181818118!1

118183888181 11

8888318118838

868181888181888

§81838181888188

§18888888638818

881811181118188

818818181818818

818118888811818

811881181188118

811181888181118

18838818188888

1881838886888

8181181811818l

8111831881118

1818111118181

1188181818811

8888181181838

868188818631888

It is a palindromic pandiagonal magic square of order 13 with magic sum S13.13 := 6888888888888882.

2.12 Magic Square of Order 14

2.12.1 Magic Square

Example 29. The magic square of order 14 for the digits 1 and 8 is given by
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88818881

81881181

18111818

8I811118

18881811

88188118

18818111

88111881

81111888

11188811

| 1888188

11818818

81181188

18188181

11188188

88188818

gi8llI8l

18118881

gli8llI8

g8lI8lll

18181888

81881818

18881881

| 1888181

18188l

glI11188

88818118

18811811

1888118

11188181

88118811

81181181

18118818

81881888

88811881

81818881

18811818

11818188

18881188

88188111

18181811

glHI11118

1818181

11888111

11188118

81888188

glillisl

gl8l 188l

88181818

81188818

18188881

18811188

88111888

88811811

18881118

18118811

18181188

11818118

| 1881888

L1188111

8181818l

81181818

88118881

81118811

88818818

81881881

88181811

18811118

18118188

18881181

8111188l

18881818

18818881

18188818

88818811

18111811

11811118

11181188

11881181

81181888

glgl8lll

81888118

88118181

88188188

18818818

1818881 I

88818188

88188181

88118118

L1181181

11881188

18111118

11811811

18888881

8lirigls

81181881

81811888

81888111

81188811

81118188

18888181

18818118

18188111

11881118

[rigisll

L181118l

18111188

81818818

81888881

88111818

88181881

8881 1888

188881 | |

18811888

18181881

88811818

88188881

11811188

1sririgi

11881811

1181118

gliislis

81188181

81818188

8188881 |

88118818

8811118l

18111881

81881118

slrilisll

18818188

88818181

18888118

88181888

8lrigsill

18181818

1188818

11888811

1818881

81811188

18111888

88111118

gligisll

1888881 |

81881188

18188188

glii8isl

88818111

81818118

8818118l

18811881

1188881

| 1888818

11811818

88181118

gl8l18ll

81118818

88111188

11811881

1881881 |

81188188

18188118

81888181

18118111

88811181

18881888

11181818

| 1888881

81881811

81188881

88181188

11811888

11881818

18888818

81818811

18818181

88118188

88811118

18118118

18181181

CARNEIRE

1181881

81811818

88811188

11818111

| 1881881

11181888

81118881

81888818

18888188

8818881 |

88111811

18181118

18118181

18811181

81188118

It is based on the 2 by 2 combinations of 14 numbers
{1118,1181,1188,1811,1818,1881,1888,8111,8118, 8181, 8188, 8811, 8818, 8881 }.

These fourteen numbers are upside-down and mirror looking combining in pairs as {1118,8111}, {1181,1811}, {1188,8811},
{1811,1181}, {1818,8181}, {1881,8118} and {1888, 8881}. It is universal magic square. Its magic sum is

S1ax1a := 699999993 = 10000 x 69993 + 69993,
where
69993 = 1118 + 1181 + 1188 4+ 1811 + 1818 + 1881 + 1888 + 8111 + 8118 + 8181 + 8188 + 8811 + 8818 + 8881.

The middle block of order 4 is a magic square with magic sum Sy4 := 52985298

2.12.2 Palindromic Magic Square

Example 30. The palindromic magic square of order 14 for the digits 1 and 8 is given by
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868188818881888

818811818118818

8111818181118

8I8III18I111818

1888181118188

881881181188188

1881811118188

881118818811188

811118888811118

1188111888111

1188818881888 |

1818818188181

811811888118118

1818818181818

1188188818811

8818881888818

8181818111818

181188818881 18|

811BIT18I118118

881181111181188

8181888881818

818318181818818

1888188188888

1888181818881 |

1818811188181 |

8ITTI1888IT1118

888181181181888

8811811181188

1886118118881

1181818188111

881188111881188

8118/1818118118

1811881818818

8188/8888818818

8688118818811888

818183818881818

1811818181188

1818188818181

1888118881 1888

881881111188188

8181811181818

SIITITISIIIIG

1818181818181

1888111188811

1881181188111

81888/8881868818

SIIITIBIBINIIIG

818118818811818

881818181818188

811883181888118

18188881888818

1881118881188

881118888811188

888118111811888

18881 118111888

1811881188118

1818118881818

1818118181811

1188188888188 |

1881111188111

818181818181818

811818181818118

881188818881188

811188111881118

868188181881888

818818818818818

881818111818188

8811118111188

181181888181 18

1888118181 1888

811118818811118

18881818181888

1881888188818

1818881818818

868188111881888

8111811181118

LIBITTTBITTISI

1181188818111

1881181818811

811818888818118

81818I111181818

818881181188818

881181818181188

8818818881818

1881881818818

1818881188818

868181888181888

881881818188188

881181181181188

1811818118111

1881188811881

I8IITTT8IT118I

1818111811811

1888888 1888888

8I1118I8I811118

811818818818118

818118888811818

818881111188818

811888111888118

81118/888181118

18888181818888

1881811818188

1818811118818

1881118118811

1818111818111

1811181811811

8111188811118

818188181881818

818888818886818

8818181811188

8818/8818818188

888118888811888

1888811118888

18811888881 188

181818818818181

8881181818188

881888818888188

1811188811181

I8ITT1818I1118I

1881811181881 |

ITIBITISIIIBII

8I1181181181118

811881818188118

818181888181818

8188881 11888818

881188181881188

S8II1IBI8INN1ES

1811181881118

818811181118818

8II118ITI8IINIG

1881618818188

888181818181888

188861181 18888

8818/8888818188

811881111188118

8181818181818

1188181888111

1188881118888 |

1818881888181

818111888111818

1811188888118

B8IIII18I111188

8118181818118

1888881 | 188888 |

818811888118818

1818818881818

8111818I818I118

888181111181888

818181181181818

881811818118188

18811881881 188

111888818888 111

1188881818888 |

1818181811811

8818181118188

818118I11811818

811188181881118

881111888111188

1811881881181

1881881188188

811881888188118

1818811811818

818881818188818

I81I8ITI118118]

888111818111888

1888188888 1888

1818181818111

1188888188888 |

818818111818818

811888818888118

881811888118188

11811888881 1811

1881818181881

|8838818188888

818188111881818

8818181818188

881181888181188

888111181111888

8118118118118

1818181811818

BI118ITT1181118

1181818818111

818118181811818

8881118881 11888

[18I8ITITI8I8II

1881881881881

111818888818111

811183818881118

§18888181888818

1883818881 8888

881888111888188

881118111811188

8181118111818

8118181818118

1881118181188

811881181188118

It is a palindromic magic square of order 14 with magic sum Si4x14 := 6999999999999993. The middle block of order 4 is a
magic square with magic sum Sy .4 := 529852999159914.

213 Magic Square of Order 15

2.13.1 Magic Square

Example 31. The magic square of order 15 for the digits 1 and 8 is given by
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88818881

81811188

11188118

8l1i8l18l

8sllisll

18818818

18881111

18181881

11818188

81888111

glririssili

Irrisis

11881118

88181888

18118181

1888181

88188818

gl18l8lI

L8181l

gli1lies

81881818

8881881 |

18818881

gI8lllll

11118188

[118188]

I8lirisi

88111888

18188118

18881118

81181118

18118118

88118811

8glirisis

11881111

rrrrisil

8181188l

88818818

11188181

1181888l

18181188

81881888

18818111

1888118l

88188188

[1gigl18

gl11118l]

18188111

81888188

[rrissl

18111118

11181818

8818881 |

11888818

18811811

81811888

88811111

18881188

88118181

81188881

18118811

11888111

Irrres

18811111

gi8i8li8l

11188881

1818118l

88118188

88811818

81181888

88181118

18881811

81888118

81118818

1181188l

8818188l

18188188

18111111

Irisisili

88811118

81188118

11818818

81888181

81111888

8811118l

18881818

81818111

[rrissil

| 188888

18811188

[1111ess

8811888

18818181

18181118

1islrigis

88181181

gliisiil

81818118

81881188

18881881

glrisiiil

11188188

18118818

888l 8l

11888811

18811818

8881188l

88188881

88118818

8188881 |

81818188

8118818l

18881888

18181811

18111188

1188118l

1slris

[risrinl

sl

81118118

8188118l

(111818l

glsllll8

88181188

18188881

18888111

11888188

18111818

18811881

11188811

88118118

81188818

gl111811

REINRNN!

88811888

81118188

8188l

8881118l

1811188l

18888118

118188l1

18811888

I188I8ll

88llll8

18181818

Irrigsis

88188181

8181888l

gligliss

11188l

88118111

18811118

11881818

18888181

11188818

18181888

[igris

I8lries

81188811

88181111

(8111811

8111888l

88818188

81881881

gl8ll18l

18181111

[srisili

18888188

1111888l

18111888

81118181

81881118

1i8rigl

88188118

81818818

88818111

11881188

8118188l

1881881 |

88111818

11181188

188888 |

gli1i8sl

| 1881888

81188188

88III11I

88I18I8I |

rrrrns

18118111

88818181

8188888

18818118

1181118l

81811818

18188818

18888818

81181818

11811888

818188l |

88188111

88811188

1811888

gl

Irrrsi

11888118

18818188

8811188l

18188181

[risriis

81881811

gislisll

11181888

81888818

88818118

18811181

11881881

88111188

81188111

1888888 |

sII11118

1181818l

18188811

88181818

18118188

It is based on the 2 by 2 combinations of 15 numbers

{1111,1118,1181,1188,1811,1818,1881,1888,8111,8118,8181,8188, 8811, 8818, 8881 }.

These fifteen numbers are upside-down and mirror looking combining in pairs as {1118,8111}, {1181,1811}, {1188,8811},
{1811,1181}, {1818,8181}, {1881, 8118}, {1888,8881} and 1111. It is universal magic square. Its magic sum is

where

S13x13 := 711111104 = 10000 x 71104 + 71104,

71104 = 1111 + 1118 + 1181 + 1188 + 1811 + 1818 + 1881 + 1888 + 8111 + 8118 + 8181 + 8188 + 8811 + 8818 + 8881.

2.13.2 Semi-Magic Squares

Below is an example of semi-magic square of order 15, where each block of order 5 is a pandiagonal magic squares
with different magic sums.

Example 32. The semi-magic square of order 15 for the digits 1 and 8 is given by

32



Inder J. Taneja 2-Digits Universal and Upside-Down Palindromic Magic and Bimagic Squares: Orders 3 to 16,

ht tps://indertaneja.com; https://inderjtaneja.com Zenodo, April 07, 2020, pp. 1-103, http://doi.org/10.5281/zenodo.3743362
[TT11118 | 18188181 18811811 | 81888818 | 88111888 | 1811181 11888118 | 81111188 | 81188881 | 88818111 [T181111 18118188 | 18881818 | 81818811 | 88181881
81881811 | 88118818 | 11111888 | 18181118 | 18818181 | 81181188 | 8881888 11818111 11881181 | 81118118 | 81811818 | 88188811 11181881 18111111 18888188
18181888 | 18811118 | 81888181 | 88111811 [rriggis | 118881l | 81111181 | 81188118 | 88811188 11818881 18111881 18881111 | 81818188 | 88181818 11188811
8811818]1 NERREIR 18188818 | 18811888 | 81881118 | 88818118 | 11811188 | 11888881 | 81118111 | 81181181 | 88188188 | 11181818 | 18118811 18881881 | 81811111
18818818 | 81881888 | 88111118 | 1111818l 18181811 | 81118881 | 81188111 | 8881118l 11818118 | 11881188 | 18888811 | 81811881 | 88181111 11188188 | 18111818
1811111 11888188 | 81111818 | 81188811 88811881 (1181118 | 18118181 18881811 | 81818818 | 88181888 | [I11118] 18188118 | 18811188 | 8188883l 88118111
81181818 | 88818811 11811881 [gsirirl | 81118188 | 81811811 | 88188818 | 11181888 | 18111118 | 18888181 | 81881188 | 8811888I 1118111 18181181 18818118
11881881 | 81111111 | 81188188 | 88811818 | 11818811 18111888 | 18881118 | 81818181 | 88181811 11188818 | 18188111 18811181 | 81888118 | 88111188 | 1111888]
88818188 | 11811818 | 11888811 | 81111881 | 81181111 | 8818818I 11181811 18118818 | 18881888 | 81811118 | 88118118 | 11111188 | 1818888 18818111 | 81881181
81118811 | 81181881 | 88811111 11818188 | 11881818 | 18888818 | 81811888 | 88181118 | 1118818I 18111811 18818881 | 81888111 | 8811118] 1118118 | 18181188
(1181181 18118118 | 18881188 | 81818881 | 88188111 [TTTTTT 18188188 | 18811818 | 81888811 | 88111881 1811118 | 11888181 | 81111811 | 81188818 | 88811888
81811188 | 8818888 11188111 18111181 18888118 | 81881818 | 88118811 [111188] 18181111 18818188 | 81181811 | 88818818 | 11811888 | 11881118 | 8111818I
18118111 18881181 | 81818118 | 88181188 | 1118888] 18181881 18811111 | 81888188 | 88111818 | 11118811 11881888 | 81111118 | 81188181 | 88811811 11818818
88188118 | 11181188 | 18118881 18888111 | 81811181 | 88118188 | 11111818 | 1818881 | 18811881 | 81881111 | 8881818l 11811811 11888818 | 81111888 | 81181118
18888881 | 81818111 | 88181181 1188118 | 18111188 | 18818811 | 81881881 | 88111111 1118188 | 18181818 | 81118818 | 81181888 | 88811118 | 1181818I 11881811

It is semi-magic square as sum of the rows and columns are the same as of above magic square, but the principal diagonals sum
is different.

The above magic square is of type 5 x 3. Below is another example of semi-magic square of order 15, where each
block of order 3 is also a semi-magic square with different semi-magic sums

Example 33. The semi-magic square of order 15 for the digits 1 and 8 is given by
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88111818 | 18111811 | 18188811 | 11811881 | 88188818 | 18811181 | 11111888 | 88818881 | 18881111 | 8i8I8111 | 11881188 | 81118181 | 81888118 | 11181118 | 81188188
18181811 | 88118811 | 18111818 | 18818818 | 1811181 | 88181881 | 18888881 | III111111 | 88811888 | 81111188 | 81818181 | 11888111 | 81181118 | 81888188 | 11188118
18118811 | 18181818 | 88111811 | 8818118l 18811881 | 11818818 | 88811111 | 18881888 | 11118881 | 11888181 | 81118111 | 81811188 | 11188188 | 81188118 | 81881118
81811888 | 11888881 | 81111111 | 81888111 1181188 | 81188181 | 88118118 | 18111118 | 18188188 | 11811818 | 88181811 | 18818811 | 11111881 | 88818818 | 1888118]
81118881 | 8I8I1II11 | 11881888 | 81181188 | 81888181 | 11188111 | 18181118 | 88118188 | 18118118 | 18811811 | 11818811 | 88181818 | 18888818 | [111118] | 8881188]
l18glill | 81111888 | 8Igi888l | 11188181 | 8l188I11 | 81881188 | 18118188 | 18188118 | 88I11118 | 88188811 | 18811818 | 11811811 | 88811181 | 18881881 | 11118818
11818118 | 88181118 | 18818188 | 11111818 | 88811811 | 18888811 | 81811881 | 11888818 | 81111181 | 81881888 | 11188881 | 8118111 | 88118111 | 18111188 | 1818818]
18811118 | 11818188 | 88188118 | 18881811 [1118811 | 88811818 | 81118818 | 81811181 | 11881881 | 81188881 | 81881111 | 11181888 | 18181188 | 88118181 | 18118111
88188188 | 18818118 | 11811118 | 88818811 18881818 | 1111811 | 11881181 | 81111881 | 81818818 | 11181111 | 81181888 | 81888881 | 18118181 | 18188111 | 88111188
81881881 | 11188818 | 81181181 | 88111888 | 18118881 | 18181111 | 11818111 | 88181188 | 18818181 | 11118118 | 88811118 | 18888188 | 81811818 | 11881811 | 81118811
81188818 | 81881181 | 11181881 | 18188881 | 88111111 | 18111888 | 18811188 | 11818181 | 88188111 | 18881118 | 11118188 | 88818118 | 81111811 | 81818811 | 11881818
[1181181 | 81181881 | 81888818 | 18111111 /8181888 | 88118881 | 88188181 | 18818111 | 11811188 | 88818188 | 18888118 | II1111118 | 11888811 | 81111818 | 818118I1I
[1ri8liil | 888l1188 | 18888181 | 81818118 | 1881118 | 81118188 | 81881818 | 1118I811 | 81188811 | 88111881 | 181188I8 | 18181181 | 11811888 | 88188881 | 18811111
18881188 | 11118181 | 88818111 | 8I111118 | 81818188 | 11888118 | 81181811 | 81888811 | 11181818 | 18188818 | 88111181 | 18111881 | 18818881 | 11811111 | 88181888
88818181 | 18888111 | 11111188 | 11888188 | 81118118 | 81811118 | 11188811 | 81181818 | 81881811 | 18111181 | 18181881 | 88118818 | 88181111 | 18811888 | 1181888]

It is semi-magic square as sum of the rows and columns are the same as of above magic square, but the principal diagonals sum
is different.

2.13.3 Palindromic Magic Square

Example 34. The palindromic magic square of order 15 for the digits 1 and 8 is given by
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868188818881888

818111888111818

1188118118811

811811818118I18

881118111811188

18818818188188|

1888111111888

18181881881818|

1818188818181

818881111188818

811188111881118

[TTI8I8I8II1T]

1881118111881

881818888818188

1811818181818

1188818181888

8818881818818

811818111818118

L18I8ITTTI8I8II

8I1111888111118

818818181818818

888188111881888

1881881888188

BIBITTITTITIGIS

1181888181111

|11818818818111

8111181811118l

831118888811188

1818811811888

1888118111888

8118IT18I118118

8118118118118

881188111881188

8I1118I8IBINNIG

L188ITTT11188I

LHTTIBITI8I

§18118818811818

8881881818818

1188181818111

1818881888181

1818118811818

8188/8888818818

1881811111818

1888181811888

881881888188188

1818181181811

8IIITI8IBIINIIG

1818811118818

818881888188818

1111881881111

I8ITTTIBITTISI

1818181818111

881888111888188

1188881818888 |

1881811181188

818118888811818

888I11111111888

188811888 1888 |

831181818181188

811838818688118

181188111881 18

1888111118881

e

I88IIITTTTISSI

818181818181818

1118888188881

1818118181818

881181888181188

888118181811888

811818888818118

881811181118188

18881811181888 |

8188811811868

811188181881118

1818818811811

881818818818188

1818818881818

I8ITITTTTTTTIS

1818111818111

8881 (1181111888

811881181188118

1818818188181

818881818188818

811118888811118

881111818111188

18881818181888

8181811181818

1188111881111

1188888188888 |

8811188811188

1111888881111

881188818881 188

1818181818188

8181118111818

1811818181811

881811818118188

§I1IBITITI8ING

§18181181181818

§18811888118818

1888188188188

BIIBITITTIIBIG

1118818881881 11

1811881818118

888118111811888

1188881118888 |

1811818181188

888118818811888

881888818838188

881188181881188

818888111888818

818181888181818

811881818188118

18831888881888

1818181181818

8111188811118l

|18811818118811

LIBITTI8I11I8I]

LHIBITTTTTISH

LHHBITTTI8II

8I118I181181118

818811818118818

IT1181818I8I 111

8IBITII8IN118I8

881811888118188

1818888188888

1888811118888

1188818881888 |

8111818181118

1881181881188

111888111888!11

881181181181188

811888181868118

BIITIBITI8IINIG

HBITTTTTITGI

8881 18888811888

811181888181118

8188I1111118818

888111818111888

1811188188118

1888811811888

1818811188181

18811888881 188

1881811181811

88I11T18I111188

181818181818181

1188181881111

831881818188188

818188818881818

811811888118118

1188111118811

881181111181188

8811118111188

1881818181881

18888181818888

1118881818881 11

18181888881818

LT18I18II8II

1811888111811

§11883111888118

881811111118188

8111811181118

811188818881118

§88181888181888

8188/8818818818

818I118I8111818

I8I8IITTTT1818I

1818111811811

1888818881 8888

1118818881111

181118888811 18

811181818181118

818811181118818

1181818118111

881881181188188

818188181881818

888181111181888

1881188811881

8118/8818818118

18818811188188|

881118181811188

1181188818111

1888881 | 188888

8I1118818811118

1188188888188

811881888188118

88IITTT111188

881818111818188

LHHETT8HT

8118111118118

888181818181888

818888818868818

1818118118188

1811181811111

818118181811818

18188818188818|

18883818188888

811818181818118

11811888881 1811

818188111881818

881881111188188

888111888111888

181188818881 18

SILTTTTTTITIG

LHITTBI8HTH

1888118118881

1881818818188

881118818811188

181881818188181

[1I8ITI8ITI8I]

818818111818818

818118I11811818

|11818888818111

8188881818888

888181181181888

1881118181188

1188188188188

881111888111188

811881111188118

1888838 1888888

SIITI8IIIIG

18181818181811

1818881 11888181

8818/8181818188

1811818818118

It is a palindromic magic square of order 15 with magic sum Si5,15 := 7111111111111104.

214 Magic Square of Order 16

We observe that the 4-digits combinations considering 2 by 2 maximum goes up to 256 possibilities resulting in magic
squares of orders 9 and 16. The following magic squares of order 16 are with all possible 256 combinations.

2.14.1 Magic Square

Example 35. The pandiagonal magic square of order 16 for the digits 1 and 8 is given by
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glriglgls

18811181

88818818

11188181

glslisll

18181188

881888 |

11818188

81111888

18881111

88888888

[1118I11

8188188|

18111118

88118881

| 1888118

8881818

11188818

glrislisl

18811818

88188188

1818811

gI8l1188

18181811

888881 | |

1118888

LI

18881888

88118118

| 188888

81881118

1811188l

(1181181

88811818

18818181

81188818

11811188

ggl8lI8l|

18188188

gigi88ll

88881888

1888811 |

81118888

11881118

8811188l

18118118

81888881

18818818

8118818l

1181818

8881118l

181888] |

81818188

[18118I1]

88181188

18888888

gliiglll

1111888

8888111

18118881

81888118

| 188188

88111118

glriissl

18881118

8888888 |

[1118118

81881888

(8111111

88118888

11888111

glrigisii

18811188

8881881 |

11188188

glgll8ls

1818118l

88188818

1181818l

88888118

1118881

CIRNNARE:

18881881

ggll8ll|

| 1888888

glsslll|

18111888

88818188

1118881

gliglies

18811811

8818818

11818818

gi8ll18l

18181818

ARRRRRE:

88881881

18888118

8111888l

11881111

88111888

18118111

81888888

1181188

8881181 |

18818188

8118881 |

11811181

88181818

1818818

81818818

1888888 |

glriiglis

[111188]

88881118

18118888

81888l |

| 1881888

88l

1881881 |

81188188

11818l

88811188

18188818

gl81818l

11811818

88181181

81881811

(8111188

88118811

| 1888188

81111818

18881181

88888818

(1118181

gi18l1188l

18181118

88188881

11818118

81181888

18811111

88818888

11188111

88118188

| 188881 |

glegli8s

18111811

8888818

11118818

glritnsl

18881818

88188[18

11818881

gIgllllg

18181881

88818l |

| 1188888

CIREIRRN

18811888

11881188

88l I8l

18118188

818888| |

[I11118]

88881818

18888181

gl118818

[1811r8

88181881

18188118

8181888

(118l

88811888

18818111

81188888

18118811

81888188

1881811

88111188

18888818

glriiglsl

[1111818

88881181

1818888

gl8l8l18

11811881

8818l118

18818888

8lri8slll

11181888

888l 1111

81811888

(8181111

88188888

11818111

gl1gissl

18811118

88818881

11188118

81881818

1811118l

88118818

11888181

gl1lisll

18881188

8888881 |

(1118188

88188111

[ 1818888

gI8IlI1

18181888

88818118

11188881

81181118

18811881

88118181

11888818

81881181

18111818

88888188

[1118811

glI111188

18881811

1811111

88181888

18188111

81818888

(1181118

88811881

18818118

81188881

11881181

88111818

18118181

81888818

[1111es

88881811

18888188

gllisesll

18188888

gi8I8lll

11811888

gelI8llll

18818881

81188118

11181881

88811118

18118818

81888181

11881818

88111181

1888881 |

gl11818s

[1111811

88881188

It is based on the 2 by 2 combinations of 16 numbers

{1111,1118,1181,1188,1811,1818, 1881, 1888, 8111, 8118,8181,8188,8811, 8818, 8881, 8888 }.

These 16 numbers are upside-down and mirror looking combining in pairs as {1118,8111}, {1181,1811}, {1188,8811},
{1811,1181}, {1818,8181}, {1881,8118}, {1888,8881}, 1111 and 8888. It is pandiagonal universal magic square. Its
magic sum is

where

S16x16 1= 799999992 = 10000 x 79992 + 79992,

79992 = 1111+ 1118 +1181 + 1188 + 1811 + 1818 + 1881 + 1888 + 8111 + 8118 + 8181 + 8188 + 8811 + 8818 + 8881 + 8888.

It is block-wise pandigonal magic square of order 16, where each block of order 4 is a pandiagonal magic square with equal
magic sums given by

799999992

Sixa = = 199999998.

36



Inder J. Taneja
https://indertaneja.com; https://inderjtaneja.com

2-Digits Universal and Upside-Down Palindromic Magic and Bimagic Squares: Orders 3 to 16,
Zenodo, April 07, 2020, pp. 1-103, http://doi.org/10.5281/zenodo.3743362

2.14.2 Palindromic Magic Square

Example 36. The palindromic pandiagonal magic square of order 16 for the digits 1 and 8 is given by

1881818181818

811888181888118

1811818118111

868118181811888

18188188818818|

818188111881818

1181118881 11811

881818111818188

1868811118888l

811188688881118

8668185688 18688

8118118118118l

8188886186668 18

(1881118111881

861118818811188

1818181818111

888111818111888

1881818188188l

811881818188118

[1811811181181

881811888118188

1818881118888

818181888181818

[11118868811111

886811111118888

| 8888888688888

8I118I11118I118

1188188188188

8811118111118

181186818881 18|

818681181188818

888188181881888

1188181818811

8818181818118

(8811181811188l

8188811188818

1118186818181 1

8181181118181

8181188811818

866666668888888

[HTI8HTT8I

811118688811118

(8881111111888l

881188818881 188

(1888118118881

818818818818818

8111181111181

8118118181811

1881818181188

868181818181888

(1188818188811

818111888111818

I8181811181818]

861881888188188

(1818811188181

8L

1881866681888

866681111188888

[11188888881111

8188111811881

I8111881881118]

8811811818118

1186681888881

18888118118888|

8111661888111

TS

866818818818888

(8I18I11118118]

816668888888818

(1881111111881

8111866881118

18818186818188I

811868111888118

1181188811811

868118111811888

18188181818818|

818188181881818

1811181811181

881818181818188

1118818811111

866811181 118688

|888868 1888388

811181181181118

1188188838188

8BIITITIITIIG

18118888888 8|

§18881111188818

1818111818111

8681118881 11888

|8818811188188|

811881888188118

(1811818181181

881811818118188

1818881818818

818181818181818

886866618888888

(1181181181111

8111188188I1118

|8881118111888I

881188888881 188

(1888111118881 1

818818888818818

8IS

868168111881888

1188186818811

8118181818118

|81 1188811188]

8818681818888

1818181818181

818118181811818

8181181811818l

SITTISIITITIG

1881881881888

8668118188888

(1118881888111

818811111118818

18111866881118]

8811811118118

| 188886688888

811811868118118

8811811181188l

868181868181888

(1188811188811

8181118181181

8181818181818

881881818188188

(1818818188181

18118186818118]

818668111888818

1881186811881 1

881118111811188

18888 181818868|

811188181881118

[HHT8I8IT

8881818181888

1818818118818

818186618881818

[I8ITTIBIII8II

861818818818188

(8818111118188l

8118688888881 18

MEIE

868118688811888

(1881811181881 1

8811118881118

181188111881 18I

818681868188818

(1818181111

8881181811888

1888818188888 |

811181818181118

(1811881881811

881811181118188

18188681868818|

818181181181818

[1181888881811

8881111111188

1881866688818

811881111188118

8118811188118

1186818681888

818818111818818

I8I11188811118]

866688181888888

[11181818181111

811118181811118

1881181811888

881866618888188

[181811811818I1

818118818811818

IBIBI1I8I118I8I

86818888888888

(1881111188111

8118188888181

(8811111111188l

818811888118818

I8111811181118]

881181868181188

(1888811188881

8I1111818I11118

1888181818188

866681818188888

1118181881111

8I8111181111818

1811881881818

881881181188188

1181868186818

8181111118118

18811866881 188|

8681811181838

|118666688881 1|

I8188I11118818]

818183888881818

8IS

881818888318168

18818118118188]

8118888186681 18

1811181118111

86811881881 1868

1818181818118l

818885181836818

(1881181811881

881118181811188

1866818881868

8111881118811

(1111888111

8681811181868

(1811866881181 1

8881111111818

18188866868818I

8181811181818

1181881881811

888111181111888

1818681888188

8118818118811

(1881818181881

881111818111188

18118818188118]

818681818188818

(8IS

86681 188818888

1888881 188888 |

811181688181118

881866668888188

1818111118181

818118668811818

BIBIIIITNIBISI

868188818881888

1881181188111

8118188188181

8811118111188l

8118816188118

1188818181881

818818181818818

BI1118I811118]

886668 11888888

1118188818111

8I1118I118I1118

1868118681 1888

SIBITTTTTIT1BI8

18181888881818|

8188111118818

1181888886818

811811181118118

18811881881188|

868181181181888

[118888188881 ||

818811818118818

8111818181118l

881181818181188

1188881818668

811111888111118

1888181181888

866681888188838

(1188111881111

It is a block-wise palindromic pandigonal magic square of order 16, where each block of order 4 is a palindromic pandiagonal
magic square with equal magic sums. The magic sums are given by

2.14.3 Bimagic Square

S16x16 := 7999999999999992

and

Sixg 1=

7999999999999992

4

Example 37. The bimagic square of order 16 for the digits 1 and 8 is given by

37

= 1999999999999998.
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88888888

18811881

(1181118

gllislll

88818118

18881111

11111888

81188881

88181811

18118818

11888181

gi8l1188

8811118l

18188188

11818811

81881818

11188111

CIRRNERE:

88881881

18818888

111888l

81181888

888|111

18888118

| 1881188

glglgl8l

88188818

1811181

11811818

8188881 |

88118188

18181181

8lil188l

11188888

18818111

88881118

CIREIRRN

[reris

1888888 |

88811888

81818818

11881811

18111188

88188181

81888188

1181118l

18181818

881188] |

18811118

88888111

81118888

11181881

18881888

88818881

81188118

18118181

88181188

giglisll

| 1888818

18188811

88111818

81881181

11818188

88181181

18118188

| 1888811

gi18l1818

88111811

18188818

1181818

81881188

88888118

18811111

11181888

8111888l

88818888

18881881

(RERRRE

glr1geslil

11881818

glgl8sll

88188188

18111181

11811188

81888181

88118818

18181811

[ 1188881

81111888

88881111

18818118

[1118111

81181118

88811881

18888888

glgl8l8s

| 1881181

18111818

88188811

81888818

Lglisll

18181188

g8l l8l8l

8IITIITI

1188118

18818881

88881888

8118188l

[1118888

1888811 |

888|118

1811881 |

88181818

8181118l

| 1888188

18188181

88111188

81881811

11818818

18811888

88888881

8l11i8lis

(1181111

18881118

88818111

81188888

[1111881

8811818

18181111

11811888

81888881

88188888

1811188l

11881118

glsi8lll

88811181

18888188

[11188l1

81181818

8888181 |

18818818

118818l

8li111188

11818881

81881888

88111111

18188118

11888111

gIgllllg

88181881

18118888

[1111818

811888] |

88818188

1888118

11181188

gl118l8l

88888818

18811811

81881111

11818118

18188881

88111888

81811881

| 1888888

18118111

88181118

81188188

sl

18881818

88818811

81118818

11181811

18811188

88888181

18181888

8811888I

81888118

L1811

18111118

8818811

81818888

| 1881881

1888881 |

88811818

glriglisl

11118188

1881818

88881188

glilisll

11188818

88811811

18888818

(1118181

gl1gliss

88881181

18818188

1118881 |

glI1risis

88118888

18181881

11811118

81888111

88188118

(8111111

11881888

81818881

[1111188

81188181

88818818

18881811

(1181818

gl1issll

88888188

18811181

11818111

81881118

88111881

18188888

| 1888881

81811888

88181111

18118118

81188818

[1111811

18881188

88818181

81118188

(118118l

18811818

8888881 |

81881881

11818888

18188111

g8llll8

gIslIllI

11888118

18118881

88181888

18888181

88811188

gl181811

(1118818

18818811

88881818

gl11118l

1188188

18181118

88118111

81888888

11811881

8111888

88188881

81818118

[188llll

It is constructed with same 16 numbers used in previous example. According to previous example, it is universal bimagic square
with magic and bimagic sums given by

Shbd6:::799999992 and Sme1622259797978997979800.

It is block-wise magic square of order 16, where each block of order 4 is a magic square with equal magic sums given by

2.144 Palindromic Bimagic Square

Sixa 1=

799999992

-

= 199999998.

Example 38. The palindromic bimagic square of order 16 for the digits 1 and 8 is given by

38
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811881181188118

8818661888188

1888186668188

(1181881881811

811188888881 118

866681111188888

8811118111188l

1818188818181

818811818118818

8111818181118

1818881 11888181

1188881818688

818118111811818

881811888118188

8181818181181

86811888881 1888

1888868 1866688

(1181181181111

8181111118118

888811181118888

(8818111118188l

[118666888881 1

8111881881111

8811881188118

8181818181818l

[18I1181811181

818681888188818

8188181818818

8111188811118l

1881811181881

8118818188188

188681181 188881

888111111111888

811818668818118

1118818881111

18818666588188I

8681881881883

SITISITTITG

(1881111188111

8181181811818l

881181888181188

818888111888818

1811818181811

8I11811181118]

881868181888188

818181818181818

(188118681 188]

8118688188881 18

1111888881111

1888111111888

888181181181888

SIHIBITITIBITI

(1811181118111

18811881881 1881

8666888888888

818818181818818

(1818811881811

18188186818818|

881111818111188

818111888111818

1188818181881

18118818188118]

8818181181818

(1818818188181

818818111818818

881111668111188

8188181818818

1188186818881

818111818111818

881818181818188

I8118811188118]

(111881881111

8118688888881 18

868181111181888

1888111811888l

[HIBITHTTTISI

81118118118I118

8666688 18888888

18811888881 1881

8818181818118

18181188811818]

1811811181181

818668181888818

8186811188818

I8111818181118]

(188118181 188I

818181888181818

888111181111888

1888111118888

[11188888881111

811818818818118

8668 18866818888

18818681888188I

1881181188111

SUTTIITITTTS

8181811181818

881188181881 188

818881818188818

1811188111811

8111181811118I

881881888188188

818188111881818

(1881818181881

| 8888888666888

868118818811888

811811181118118

[HHBITTH8II

|8818118118188]

888811111118888

811118888811118

(1186681888811

818811888118818

1818181818181

18188818188818I

8811181181118

818118181811818

|188681118888!

18118188818118I

881811818118188

811881111188118

TSI

|8881881881888|

868188888881888

811188818881118

(1181868881811l

8BITTIITITI88I

868681181 188888

1188188188188

818188888881818

881881111188188

(BIITTBITTTIS

BTSN

818861181188818

881188618881188

8181888881818

1188818188811

BII1IBITIBIINIG

8886118881 18888

8818181818188

1118188818111

811811818118118

888118181811888

1888881 | 1888681

881811181118188

8I18I11118118]

1188866688888

818118818811818

8111866881118

1818668188888

[181811811818]

818811111118818

866681818188888

1881118681188l

[11818111818111

811188181881118

8818811188188

1881818181888

[HTI8I8IT11

811881868188118

181188888881 181

881618818818188

818I1118I111818

(1888111118881

1818818118818

RIS

818818668818818

1181888188818 |

8811811181188

883886181888688

81118181818I118

1181188811811

8881181811868

888181888181868

811888111888118

(1111818181111

8181811181818

1881118111881

8111881881118l

881868888888188

818866818388818

(1811866881181

(8181111118181

8811811818118

8I1111888I11118

1188181818811

18818818188188|

866818 11818888

811818181818118

(1188111881111

1888816818688

888111818111888

1188188818811

BIITTIBIBITIIIG

888616181818668

8618811188188

1118818188111

811818I11818118

8681116681 11868

8886181818888

[188I1111118811

818181181181818

881866618888188

18111888881 1181

1811881881181

818888688886818

881181111181188

(8181118111818l

8666681 | 888888

|8811818181188]

1811818118111

8111818881811

888181818181888

1888118681 1888

(1811181111

8118681818881 18

881818668818188

1811868188818

(1888118118881

8IBIIITT11118I8

8811118111118

8188111118818l

1181866688818

818818818818818

188111818111881

888881888186668

81118811188I118

[118181818I8111

1888181 11818681

868188181881888

811881818188118

(111188811111

8118118118118

88IBIIITT118188

81811838881 1818

1188888188888 |

181883888888 181

8811188188118

818811181118818

[1818111118I8I

811118I8I8I1118

(1188811188811

1881818681888l

886811818118888

811811868118118

[11181818181111

18866818188888I

8811811181188

818186818881818

1188186688188

BT

881881181188188

8168111118881

[8I1118I111811

8181881881818

881186668881 183

It is a block-wise palindromic bi magic square of order 16, where each block of order 4 is a palindromic magic square with
equal magic sums. The magic sums are given by

7999999999999992

1 = 1999999999999998.

S516x16 := 7999999999999992 and Siva =

3 Universal Magic Squares With Digits 2 and 5

3.1 Semi-Magic Square of Order 3
3.1.1 Semi-Magic Square

Example 39. The semi-magic square of order 3 for the digits 2 and 5 is given by

c52c
cc5hd
5225

5252
255
dddd

ccceh
5227
2552

39
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In this case it is semi-magic square. It has same sum in lines and rows, while principal diagonals sums are different. It is
based on the 2 by 2 combinations of three numbers {22,25,52}. These three numbers are upside-down and mirror looking in pair
{25,52}, while for 22 is upside down but not mirror looking. In the mirror it becomes as 55. It is universal semi-magic square

with different semi-magic sums. These magic sums are:

S3x3 := 9999 = 100 x 99 499,

where

99 =22+4+25+52 and 132 =55+425+52

The magic sum Ss, 3 := 13332 refers to mirror looking magic square.

3.1.2 Palindromic Semi-Magic Square

Example 40. The palindromic semi-magic square of order 3 for the digits 2 and 5 is given by

and Sz.3:= 13332 = 100 x 132 + 132

252225¢

5555555

2odaded

225552¢

252525¢

5522255

5525255

2ol

2555557

It is a palindromic semi-magic square of order 3 with semi-magic sum Ss3,3 := 10303029.

3.2 Magic Square of Order 4

We observe that the 2-digits combinations considering 2 by 2 maximum goes up to 16 possibilities resulting in magic
squares of orders 3 and 4. The following magic square of order 4 is with all 16 possible combinations.

3.21 Magic Square

Example 41. The pandiagonal magic square of order 4 for the digits 2 and 5 is given by

2552 | 5255 | 2222 | 5545
2225 | 5522 | 2555 | 5252
5555 | 2252 | 5225 | 2527
5222 | 2525 | 5552 | 2255

40
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It is based on the 2 by 2 combinations of four numbers {22,25,52,55}. These four numbers are upside-down and mirror
looking in pairs {25,52} and {22,55}. It is universal pandiagonal magic square. Its magic sum is

Sixq 1= 15554 = 100 x 154 4 154,

where
154 = 22 + 25 + 52 + 55.

3.2.2 Palindromic Magic Square

Example 42. The palindromic pandiagonal magic square of order 4 for the digits 2 and 5 is given by

25525572

5255525

2oddded

5525255

22dacdd

5522255

25555572

5252525

5555555

2252527

5225225

2522252

5222225

2525252

5552555

2255527

It is a palindromic pandiagonal magic square of order 4 with magic sum Sy .4 := 15555554.

3.3 Magic Square of Order 5

We observe that the two digits combinations for two numbers maximum goes up to 16. This lead us to magic squares of
orders 3 and 4. From now onwards, we shall work with three digits combinations for two numbers. It will go up to 8"
order magic squares.

3.3.1 Magic Square

Example 43. The pandiagonal magic square of order 5 for the digits 2 and 5 is given by
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cocdde
52cdds
£2odoe
525522
¢5chdh

£ca5d
525545
cocdde
cocdds
52cdhd

£ocedh
£codad
52c5d0
£cahd5
55222

522545
2hddd
52525
2add5d
22dhdd

525252
¢5cadd
cochdh
S2dedd
ccadds

It is based on the 2 by 2 combinations of five numbers {222,225,252,522,525}. These five numbers are upside-down and
mirror looking, but in the mirror 2 becomes 5 and 5 as 2. It is universal pandiagonal square, but with different magic sums.

These magic sums are:
Ssxs = 1747746 = 1000 x 1746 + 1746, and Ssys5:= 2141139 = 1000 x 2139 + 2139,

where
1746 = 222 + 225 + 252 + 522 +525 and 2139 = 555 + 552 + 525 + 255 + 252.

The magic sum Ss,5 := 2141139 refers to mirror looking magic square.

3.3.2 Palindromic Magic Square

Example 44. The palindromic pandiagonal magic square of order 5 for the digits 2 and 5 is given by

It is a palindromic pandiagonal magic square of order 5 with magic sum Ss,5 := 148081408073.

3.4 Magic Square of Order 6

3.41 Magic Square

et e e

£2aca5hcace

et e

£355¢52535¢

525052505¢5

£350250255¢

5255¢5¢5505

£oodadadecd

££9555555¢

£accah52dad

£2acdadacd

£ac35055d5¢

£25¢955255¢

5250250705

£ocadhdaddd

52525552575

ettt e

£225¢ac95ee

£acd52acese

22535555552

£acaacacad

£250525095¢

52555555505

ettt e

£oacdaccaee

Example 45. The magic square of order 6 for the digits 2 and 5 is given by
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555555 | 220545 | 220552 | ddddds | 555252 | 555222
2522 | 525252 | 252552 | 525205 | 525545 | 252555
¢55dde | 255545 | 52ddd5 | 52255¢ | 255457 | 522555
522222 | 522252 | 255225 | 255552 | 520545 | 255555
525555 | 252252 | 525552 | 252205 | 252545 | 52502
22555 | 555505 | 5552425 | 555552 | 22ddhd | 2ddded

Let’s consider T := 1000 x A + B, where A := {222,252,255,522,525,555} and B := {222,225,252,525,552,555}. This
gives total 36 entries for the magic square of order 6. Since sum of members of A and B are 2331, this gives magic square of order
6 with magic sum Sy 1= 2333331 = 1000 x 2331 + 2331. Below are the values in all the three cases:

Magic Square: A = {222,252,255,522,525,555} and B := {222,225,6252,525,552,555}
A = {222,252,552,225,525,555} and B := {222,522,252, 525,255,555}

A := {555,525,225,552,252,222} and B := {555,255,525,252,522,222}

Upside-down:
Mirror Looking:

In all the three cases the total sums os 10 numbers appearing in A and B are always same. i.e., 2331. Thus, the magic square is
universal, i.e., upside-down and mirror looking with magic sum Se. 1= 2333331.

3.4.2 Palindromic Magic Square

Example 46. The palindromic magic square of order 6 for the digits 2 and 5 is given by

05585555555

it e

e

focedhereee

05525254555

58522227555

£ac00eeeese

525¢5d5¢525

£5¢50755¢5¢

525225205¢h

02552525525

2555555252

£9502eefhae

£93575¢505¢

02025ees

52285055205

¢55¢505¢95¢

52¢h50552¢h

hoo2eeeeds

52echd5eeds

£9502500ha¢

£h355¢5055¢

5252505025

£535555455¢

5258555555

£aecheacdad

5258505555

£hdedaereae

¢a¢heaacae

5250c0edadh

£2ean5550ee

55552575555

5552252555

5555555555

£2eehdhe0d?

A A

It is a palindromic magic square of order 6 with magic sum Se¢ := 233333333331.
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3.5 Magic Square of Order 7
3.5.1 Magic Square

Example 47. The magic square of order 7 for the digits 2 and 5 is given by

dddddd | 225025 | 25225 | 255255 | 522502 | 525545 | 552552
525522 | 552525 | 222552 | 225222 | 25225 | 255452 | 52255
£552d5 | 522d5c | 525255 | 552520 | 22255 | 225552 | 25l
25525 | 252557 | 255202 | 522225 | 525252 | 552255 | 2225l
552252 | 22255 | 225502 | 252525 | 255552 | Sdddd? | 525205
52552 | 525027 | 552205 | 222052 | 225255 | 252542 | 255545
€52e55 | 255540 | 522505 | 525552 | 552220 | 2dddd5 | 2255

It is based on the 2 by 2 combinations of seven numbers {222,225,252,255,522,525,552}. These seven numbers are upside-
down and mirror looking, but in the mirror 2 becomes 5 and 5 as 2. It is universal pandiagonal square with different magic
sums. These magic sums are:

S7x7 1= 2555553 = 1000 x 2553 + 2553, and Sy.;:= 2888886 = 1000 x 2886 + 2886

where
2553 = 222 + 225 + 252 + 522 + 525 and 2886 = 225+ 252 + 255 + 522 + 525 + 552 + 555

The magic sum Sy..; := 2888886 refers to mirror looking magic square.

3.5.2 Palindromic Magic Square

Example 48. The palindromic pandiagonal magic square of order 7 for the digits 2 and 5 is given by
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£och555522d

52525252525

552252255

2252555452

55252225455

52255255425

£5252525d52

52052225225

525525525

22d5d525ded

52555555575

£552525255¢

2c52d52ehed

55205552255

£e52525eaed

55220522055

52225552225

525222525

¢od55255d2d

52552525525

£5555555552

52555255525

5552525552

¢c55555552¢

5522525255

52220522225

522555205

2odadddaddd

£acecadedad

dodehs52ded

52552225525

5555755552

£c55252552¢

55255555455

5220525225

55252525255

52255555225

522525205

dododsddddd

52525552525

555222555

2255525552

£352555255¢

¢c55d22552¢

55255255455

5225252545

5255555052

doddadheded

52522522545

It is a palindromic pandiagonal magic square of order 7 with magic sum Sy, 7 := 255588888553.

3.6 Magic Square of Order 8

We observe that the 3-digits combinations considering 2 by 2 maximum goes up to 64 possibilities resulting in magic
squares of orders 5 to 8. The following magic squares of order 8 are with all 64 possible combinations.

3.6.1 Magic Square

Example 49. The pandiagonal magic square of order 8 for the digits 2 and 5 with equal sum magic squares of order 4 is given by

codddd
255555
5cd5cd
555255
2odddh
£5555¢
5cd5d5
55525¢

55552¢
522255
¢55dcd
2cghhh
55555
5cdd5d
¢55dd5
ccdhhd

255255
ccdhed
555555
Scddcd
¢55d5¢
2cdheh
555552
5ddddh

522555
555222
ccddab
¢5552¢
5cd55¢
555205
ccddad
255505

cchdcd
¢5c555
525522
552055
cchddh
¢5d55¢2
52555
552252

554522
525255
c52dcd
cchh55
552525
525d5¢
¢5dddh
¢c555d

¢5dd55
cchhac
552555
525222
¢S5
225545
552552
525205

525555
552222
cche55
252522
525552
552205
cchehd
25255

It is based on the 2 by 2 combinations of eight numbers {222,225,252,255,522,525,552,555}. These eight numbers are upside-
down and mirror looking. It is universal pandiagonal magic square. Its magic sum is

Sgxs := 3111108 = 1000 x 3108 + 3108,
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where

It is block-wise pandigonal magic square of order 8, where each block of order 4 is a pandiagonal magic square with equal

magic sums given by

3108 = 222 + 225 + 252 + 255 + 522 + 525 + 552 + 555.

3.6.2 Palindromic Magic Square

Sixa 1=

3111108

= 1555554.

Example 50. The palindromic pandiagonal magic square of order § for the digits 2 and 5 is given by

It is a block-wise palindromic pandigonal magic square of order 8, where each block of order 4 is a palindromic pandiagonal

doceddddded

55552225555

£952555455¢

52055555425

doodddddade

55252225455

£acfashdead

52555555525

£2555554555¢

52225552225

22cacddaded

59522222555

25255555252

52525552545

22552225522

55222222255

52252225225

25522222552

55555555555

22o2a5haedd

52552225545

£acddeddesd

55255555255

£25dah5dade

55525554555

2o25555522d

So022dddds

£955222555¢

55025554055

22555555547

52500220545

£ad52c0ad5d

docedaddded

55557525555

£9525d5d55¢

52055255425

dooddaddade

5525255455

£acadadead

5255555525

£255525555¢

52225252225

222ac5daded

59522522555

25255255252

52525252525

22552525522

55222522255

52252525225

2252252255

55555255555

22deadadded

5255252555

£ad2dhadddad

55255255255

£2acadadae?

55525254555

220555522

52020502005

£955252555¢2

5502554055

255525557

52500520505

£a25c55d5d

magic square with equal magic sums. The magic sums are given by

Sgxg := 311111111108

3.6.3 Bimagic Square

Example 51. The pandiagonal bimagic magic square of order 8 for the digits 2 and 5 is given by

and

Sixg 1=

311111111108
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25555

5c5ddd

5cdd55

cddbhdd | 255052 | 555545 | 552552 | 5425

255225

55555¢

552545

£52d5d | 225522 | 525255 | 522222 | 224555

codddd

502555

5c552¢

22555 | 254505 | 554057 | 555245 | 255554

£5255¢

552245

55525¢

£555d5 | 222855 | 522522 | 525555 | 22542

52255

ccddhd

2chddh

525552 | 552222 | 252555 | 255522 | 555455

552455

£5d52¢

255555

555222 | 522552 | 222205 | 225252 | 525545

5c5d5¢

22555

ccdhhd

5c2dd5 | 555555 | 255227 | 252255 | 5545

55552¢

255455

£odddd

552555 | 525205 | 225552 | 222545 | 5d2d5d

It is also based on the 2 by 2 combinations of eight numbers {222,225,252,255,522,525,552,555}. These eight numbers are
upside-down and mirror looking. It is universal pandiagonal bimagic magic square. Its magic sum is

where

Sgxs := 3111108 = 1000 x 3108 + 3108,

3108 = 222 + 225 + 252 + 255 + 522 + 525 + 552 + 555.

3.64 Palindromic Bimagic Square

It is also bimagic square of order 8 with bimagic sum given by

Sbgyg := 1391692305276.

Moreover, as specified in the figure, the sum of 2 X 4 entries are of same sum as of magic square, i.e., 3111108.

Example 52. The palindromic bimagic square of order 8 for the digits 2 and 5 is given by
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22553555527

52502222575

52225554225

2odacddaddd

£a5d5c5d55¢

55552525555

55255255055

£acodadddad

29522522557

55555255555

5525255255

£522adhedad

£ca5c0a52d

52525554525

S202dd2deds

docha5h5aee

docoddddede

52255555405

5255225525

2c50a55d5ad

£a25c55d5d

55025254055

55522522555

£955525555

22232525552

55222522255

53525252555

22552575557

£oesshded?

52252225225

52555555545

2252cdeched

5225252525

222dadaddde

22accacdqd?

52555755545

55222222255

2525555525

£255222555¢

59525552555

55225552055

£ochoedacad

£5555555557

5552222555

52255255225

docecadoced

£2oadhdaee

52550525505

5252525505

225505557

2o055d55dac

5222050ceds

55555555555

2552022557

£502a55a05¢7

55252225055

59552275555

£25c355255¢

2acdcddddsd

55255555255

525225d5¢25

22555255522

22cadsdaced

52005252205

It is a palindromic bimagic square of order 8 with magic sums:

Sgxg := 311111111108 and Sbgyxg := 13916947251838608305276.

Moreover, as specified in the figure, the sum of 2 X 4 entries are of same sum as of magic square, i.e., 311111111108.

3.7 Magic Square of Order 9

We observe that the three digits combinations considering 2 by 2 maximum goes up to 64 possibilities resulting in magic
squares of orders 8. From now onwards, we shall work with four digits combinations for two numbers. It will go up to
16" order magic squares.

3.7.1 Magic Square

Example 53. The pandiagonal magic square of order 9 for the digits 2 and 5 is given by

48



Inder J. Taneja 2-Digits Universal and Upside-Down Palindromic Magic and Bimagic Squares: Orders 3 to 16,
ht tps://indertaneja.com; https://inderjtaneja.com Zenodo, April 07, 2020, pp. 1-103, http://doi.org/10.5281/zenodo.3743362

5252d2d5 | d52ddhhd | 22ehhddd | 2d5dddhd | Sdddehdd | 25255405 | 255420 | d2dddhe5 | bdd55d5d
£5e55d5¢ | 225ddedd | 52dddhdh | 5225522 | 25502205 | 222dehhd | 22255ddh | 52hdedse | 2hdddhdd
2odedhed | 5225505 | 2552225 | 2522d5¢d5 | 2225525d | Sdhddddd | Sd2dehhd | 2525hdde | 225ddddh
5025d5c5 | 25505052 | 2odddddd | 22d5d55¢ | 525d5ddd | 25222dd5 | 25252522 | d2hehdd5 | hdddddhd
£hddddse | 22dhehed | 525dhddh | 5adddddd | 25252505 | 2dhehdhd | 2ddddddh | 5225255 | 255254
2cadoddd | 52ddddds | 25252557 | 25525205 | 2202dddhd | 52d5dhde | 525d5d5d | 25ddddd? | 2ddhedhdh
5220525 | 25252050 | 2252dhde | 222dhdhd | S2d5dddd | 255285d5 | 25205222 | 22dhdddS | 55255
¢h52d55¢ | 222dhddd | 522hdddh | 525005 | 25205205 | 22dhedhd | 22522545 | 52ddhdhd | 2hdheddd
dodhdddd | 5252525 | 2522505 | 25254205 | 22542552 | S2ddhddd | Sdd5ddhd | 2852ehde | 22dPhddh

It is based on the 2 by 2 combinations of nine numbers {2222,2225,2252,2522,2525,2552,5222,5225,5252}. These nine num-
bers are upside-down and mirror looking combining in pairs as {2225,5222}, {2252,2522}, {2525,5252}, {2552,5225}, and
2222. In the mirror 2 becomes 5 and 5 as 2. It is universal pandiagonal square with different magic sums. These magic sums are:

Sox9 := 299999997 = 10000 x 29997 + 29997, and Sgx9 := 399999996 = 10000 x 39996 + 39996,

where
29997 = 2222 + 2225 + 2252 + 2522 + 2525 + 2552 + 5222 + 5225 + 5252

and
39996 = 5555 + 5552 + 5525 + 5255 + 5252 + 5225 + 2555 + 2552 + 2525

The magic sum Sg.9 := 399999996 refers to mirror looking magic square. Moreover, Each block of order 3 x 3 as specified in

the figure is a semi-magic square of order 3 with semi-magic sum: S3.3 := 99999999. In the mirror looking case, this sum is
S3x3 1= 133333332.

3.7.2 Palindromic Magic Square

Example 54. The palindromic pandiagonal magic square of order 9 for the digits 2 and 5 is given by
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£e2555¢555222¢

£55¢5¢¢5225255¢

5225¢5555525225

522255¢52552225

£25¢5¢555¢5252¢

£5¢5¢55¢552525¢

£52¢5555555225¢

525¢5¢5¢52525¢5

2e25e5¢5e525dee

£5¢5¢5¢525¢525¢

5225555555225

£e5c5¢5¢52525¢¢

£225¢55555¢5d2¢

£52¢555¢555225¢

525¢5¢2¢5225¢5¢25

5225¢55255252¢5

2ece55¢525522ed

£55¢5¢55525255¢

525¢5¢555252525

£225¢55255252¢0¢

£52055¢5255225¢

£35¢5¢5¢525294¢

5225¢5¢52525225

£e2e5555555222¢

2250525225252

2325¢555552525¢

5222555¢55522¢25

£e255¢5¢525522¢

£500¢5¢52522¢25¢

525¢555555525¢25

522552¢52255225

£o2d55555222ee

£55¢555¢555255¢

£5¢55¢555¢25525¢

5222550552225

£25¢55¢5¢55252¢

£55¢55¢5255255¢

52255¢5552552¢5

£oded55e5522eee

£25¢5555555252¢

£5¢55¢5¢5¢55¢25¢

522d5¢5¢5222ds

525¢555255525¢5

£2c55¢20522552e¢

£522¢55555¢2225¢

5222¢5555522225

£25¢555¢55525¢¢

£5255¢¢5225525¢

£a2e?h5¢5522dad

525¢55¢5¢5525¢25

£2255¢55525542¢

£o2d5ehe522de?

£35¢5555555255¢

52255¢5¢5255225

£2aceh5¢552252¢

£5¢555¢5255525¢

52205¢5552522¢25

525¢¢5¢52522525

2255555555522

£52¢5¢5¢525225¢

£55¢¢555552255¢

5225555055555

2edd5edhedheded

£52250252250¢5¢

5¢52255555225¢5

£2255552550522¢

£0225¢55525022¢

£552255¢552255¢

50¢555¢525552¢5

502¢25¢5¢52522¢5

22522525¢25225¢¢

£5¢555555555¢5¢

5225555555555

£225¢5e5dhdeee

£55¢¢5¢525¢2255¢

£5¢5555¢555525¢

52205¢¢5¢c522dh

£e5¢¢55555225¢

£22555¢5250502¢¢

2ace5¢55525225¢

525¢¢55¢55225¢25

It is a block-wise palindromic pandigonal magic square of order 9, where each block of order 3 is a palindromic semi-magic
square with equal magic sums. The magic sums are given by

3000099999989997
3

Sox9 := 3000099999989997 and S3x3 1= = 1000033333329999  (semi-magic sum).

3.7.3 Bimagic Square

Example 55. The bimagic square of order 9 for the digits 2 and 5 is given by

5252d5¢5¢
255225¢
2eacceds
Sedddade
£52d5ddh
2edddshe
5225255
£5¢5225¢
2echbdde

52d5dddd
£52552¢5
£oehe55d
525225¢5
£h52225¢
£coehddd
522¢525¢
£hdddhed
goddcdds

52ddd5ds
¢hdcdesqe
doddadde
52255¢5¢
£52525dc
2ochddds
525dddde
£55d52d5
£coceahe

£55d2dd5
£cacadhd
5252d5de
¢5d2255¢
doddeddd
522d5ddh
2525547
£ocoeado
5225225¢

¢5¢5255¢
2edhddde
5225525
¢55d5dcc
£2accadh
5252225
¢5ddddh
£eddhehe
Sedddsde

¢5de5ddd
£odddoes
5c2dddsd
¢525d2d5
£oe55hd5d
5225d52¢
¢552255¢
¢cododed
52525225

coddhde
52522ddh
£555d5¢
2oddhddh
52dddh5d
¢hddeddd
dcdhadhe
5225542
£52525¢5

£2e55de5
5225255¢
£hd5dded
2checehd
5¢5¢522d
£55225¢5
dodedhed
5c2ddeds
£52ehd5d

dedddesqe
5eddhede
£522d5dh
£ehdhde
5225225
£5¢55¢5¢
£25d5dch
5252255¢
¢55d22de
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It is constructed with same nine digits used in previous example. According to previous example explanations, it is universal

bimagic square with magic and bimagic sums are given by

Sox9 1= 299999997 and Sbgyo := 11638163616381639.

In the mirror looking case the magic and bimagic sums are given by

Sox9 1= 399999996 and Sbgyo := 19415941238603862.

The sum of 9 members of each block of order 3 (specified in the figure) is the same as of magic square, i.e., 299999997. In the mirror
looking case this sum is 399999996.

3.74 Palindromic Magic Square

Example 56. The palindromic bimagic square of order 9 for the digits 2 and 5 is given by

£o2d5e5eodeee?

£2255555550522¢

£25¢5¢5¢525¢252¢

£52¢555¢555225¢

£5¢55¢¢5¢2255d5¢

£35¢¢555552¢255¢

5222525555225

5225¢55¢55252¢25

525¢55¢5255¢25¢5

£52¢5¢555d52¢25¢

£525¢55¢552525¢

£35¢55¢5255255¢

5222552522225

5225555555555

525¢5¢5¢52525¢25

ced555¢555222¢

£22550¢5¢2255d2¢

£25¢¢555552¢5¢

5225552555225

5225552255225

525¢¢555552¢525

cece5e555¢5222¢

£225¢55¢55¢5d2¢

2252552555252

£a2eehe5e52edad

£5¢55555555525¢

£55¢5¢5¢5¢5255¢

£25¢5555555¢25¢¢

£2225¢525¢d5eeee

£225252525¢5¢¢¢

£3525¢25¢25¢55¢

£5222555550¢¢5¢

£525555¢25505¢5¢

525¢¢55¢55¢25¢5

522255¢5¢55¢2eS

52255¢555¢55¢¢5

£35¢¢55¢552255¢

£52055¢5255225¢

£3255¢55525525¢

525¢55555552525

522¢5¢5¢5¢252225

5225¢5¢525¢5225

£e5¢52¢5225¢52¢

2odddh5555222ee

£225555¢555522¢

5250525225255

522¢55555222¢25

5225555¢5555225

£e57c55¢552252¢

£22e55¢5¢5522e¢

£2255¢555¢25522¢

£35¢5555555255¢

£52¢5¢5¢5¢25225¢

£5¢5¢5¢5¢525¢5¢

£2255¢5¢52552¢¢

£250¢5¢525225¢

222e5555555222¢

£5¢5¢555552525¢

£55¢555¢555255¢

2aeeaddhedaddae

522555¢525552¢25

525¢5¢555252525

5222?55¢55222d5

£52555¢5¢555¢5¢

£5525¢555¢5255¢

£o222552552225¢

82255¢5¢5255¢225

525¢25¢5¢5¢25¢5

5222555555022¢25

£225¢55555¢5¢22¢

£25¢555¢555¢5¢¢

£0225¢252e52ee?

5225¢55555252¢5

5250555555255

52225¢¢52252225

£e2555¢5255522¢

£25¢5¢55525252¢

2eeee55eh5222ed

£5¢55¢5¢525525¢

£55¢¢5¢5¢52295¢

£52¢5555555225¢

It is a palindromic bimagic square of order 9 with magic sums given by

S99 := 3000099999989997

and

Sbyy9 := 1163883049409243186986049721639.
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3.8 Magic Square of Order 10
3.8.1 Magic Square

Example 57. The magic square of order 10 for the digits 2 and 5 is given by

dodddddd | 25525505 | 2225507 | 55554057 | 5552552 | 2255252 | 5522555 | 25225255 | 52255555 | 52552dh5
¢hddhedd | 22dhddhd | 52555527 | 55522055 | 22555555 | 55555545 | d55ddddd | 52d5dhdd | 2222ttt | 55225455
52550252 | 52255522 | 22552055 | 25525555 | 55555422 | 22dPhehh | d5dehhdh | 5552022 | 552225 | 22252555
22250555 | 55525255 | 52252555 | 25222522 | 55222222 | 25522255 | 5555552 | 2222005 | 52555227 | 22555545
55550522 | 22552222 | 22225525 | 52255255 | 25522555 | 5522225 | 55525222 | 52555055 | 22252255 | 2522552
55500555 | 52552502 | 252222 | 55225525 | 22255255 | 5225522 | 2222555 | 55554055 | 22555547 | 2552205
2952552 | 22222255 | 55225555 | 22555422 | 52252252 | 2522555 | 52555455 | 22255545 | 5555227 | 555225
22555255 | 55552555 | 25522527 | 22252ddd | 52555525 | 55525555 | 52250255 | 55225522 | 25d22d5d | 2dddhddd
55220255 | 25225555 | 55555255 | 52554555 | dddddhdd | 22dhhhdY | 225hdeSd | 25525227 | 55525545 | Sdhdddd
52255505 | 55225207 | 5552205 | 2220hhdd | 25dd2d5h | 525522 | 22dhehdd | 22552555 | 25525255 | 55555555

Let’s consider T := 1000 x A + B, where A := {2222,2225,2255,2522,2552,5225,5255,5522,5552,5555 } and
B := {2222,2252,2255,2522,2555,5222,5255,5522,5525,5555}. This gives total 100 entries for the magic square of order 10.

Since sum of members of A and B are 38885, this gives magic square of order 10 with magic sum Siox10 = 388888885 =
10000 x 38885 +- 38885. Below are the values in all the three cases:

Magic Square: A := {2222,2225,2255,2522,2552,5225,5255,5522,5552,5555} and B := {2222,2252,2255,2522,2555,5222,5255,5522,5525,5555 }
Upside-down: A := {2222,5222,5522,2252,2552,5225,5525,2255,2555,5555} and B := {2222,2522,5522,2252,5552,2225,5525,2255,5255, 5555 }
Mirror Looking: A := {5555, 2555,2255,5525,5225,2552,2252,5522,5222,2222} and B := {5555,5255,2255,5525,2225,5552,2252,5522,2522,2222}

In all the three cases the total sums os 10 numbers appearing in A and B are always same. i.e., 38885. Thus, the magic square is
universal, i.e., upside-down and mirror looking with magic sum S1x10 := 388888885.

3.8.2 Palindromic Magic Square

Example 58. The palindromic magic square of order 10 for the digits 2 and 5 is given by
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edeedefcedeeded

5¢25¢5¢5¢5d5¢d5

5¢55¢55¢55¢55¢5

22acd5ehedhedd

55555¢555¢55555

8¢0520e0520ed5es

£5¢5¢55355¢5¢5¢

£53¢5555555055¢

£52525¢5505ee

£5355¢52¢9555¢

£5522¢5¢522¢05¢

20ehdehedeadee

25¢25¢25¢255¢25¢

20e25eh55d5¢e0e

£5552525¢5¢505¢

5¢55202222255¢25

55555¢5¢5255555

£052255555¢c52¢

5¢525555505¢5¢5

5052552550525

52¢555555555225

5555¢5535525555

22520252522¢5¢¢

£5552222222555¢

5¢255522522555¢5

£53¢5¢5¢525¢55¢

5252¢55255225¢5

£22525¢52525222

20220205eeeeed?

£5¢55¢555¢95¢25¢

5555¢55255¢5555

52555¢5¢5¢555¢25

2202555555522

£52525¢5¢25¢5¢5¢

£0520e0020ed5e?

£0¢55205205572¢

£55202¢5222255¢

£5355¢555¢5555¢

5225¢55555¢5225

5¢0522¢5¢50205¢25

£5¢35¢5¢5¢95¢5¢

5¢50dedeeddesds

2ca055555¢50ee

5555553555555

£552055¢552¢55¢

5¢¢55¢555¢55¢25

e e s

553085¢¢52¢55555

£590¢25¢522555¢

L e A

£ca5¢555¢950e¢

£5¢555355505¢2¢

5¢e5de0520eadds

5¢5¢5¢0520505¢d5

£cee5eheheadded

£535¢555552555¢

5¢50¢25¢5¢255¢5

£5¢5¢95¢5525¢5¢

5555¢5¢525¢5555

£532ceeeedeshd

525225¢525225¢5

£55¢25¢55525255¢

25555¢525¢5555¢

2252255¢5522522

22¢555555555722

5555225¢5225555

522552252255¢245

5255222522255¢25

25252222222525¢

£20225550522222

25552225222555¢

20225225225202¢

555522222225555

£5522555052255¢

52¢5225252252¢5

£5¢555555555¢5¢

22525255525¢25¢¢

525¢5¢5¢52525¢25

2225552552522

525525¢525255¢25

20525¢05205¢5¢¢

£5¢5¢25¢5225¢0¢

£55205¢5¢252¢55¢

555572252225555

50520555552¢5¢5

£02e0S5eh5ddce?

£5555555555555¢

82¢52e0e2edadds

5250552555¢555¢5

£0255¢5¢500502¢

5¢55¢55555¢55¢5

£555¢55¢552555¢

5¢5¢25¢555¢5¢5¢5

5¢255¢5¢5¢95¢25

£5¢5ce05e0eaeae

£0a25052525ee

ooeadedeeddheed

eoeeddaeacdteed

£5525205205¢55¢

553555555555555

It is a palindromic pandiagonal magic square of order 10 with magic sum Sipx10 := 3562156221562152.

3.9 Magic Square of Order 11
3.9.1 Magic Square

Example 59. The pandiagonal magic square of order 11 for the digits 1 and 8 is given by

55555555
£25255d¢
£502525¢
25525425
52d5542¢
55220557
£2d55d5
22h5¢5d¢
25250255
Sdd2ddsd
525222d5

55022257
2ddoddes
22555555
25255527
5ddd5d5¢d
52525225
55555227
¢ch2e55d
2502525
25522527
525255

52522527
55552255
2d52cchd
25220225
25525555
52255527
55225257
2dd552d5
2255522¢
£525¢55¢
5d2ddhd5

5225255¢
5522255
£2c5ehed
22552055
¢5¢5cc5¢
S20deaes
52525555
555555¢2¢
£25d5d5¢
25225225
¢55d50¢2¢

52225225
5252522¢
55552557
2252525
252ddhdd
25522255
5225257
55d222d5
22255555
22555527
25¢55¢5¢

25525527
52¢5505¢
55225225
2oeshdee
£ch5¢55¢
2525525
S22dehee
52522055
55552057
2cheddes
¢5225555

25252225
52225555
52525520
55555057
22525dd5
£5225d2c
£552¢55¢
52¢5d5¢5
5522520
22ehddhh
2ch5dd5d

25222255
£55d2c5¢
52052225
55025555
£2d555d¢
22555057
25055425
52dd5ded
5252255¢
55552545
£chddhdd

22552525
25¢5¢5¢cd
S2c2ddhs
52522257
55552225
22525555
25225527
25525d5¢
52255225
55225227
2ddhe5hd

2chd5ded
£50de55¢
25522525
5252527
55022055
£2c5edsd
22552225
£5¢55555
52025520
525d505¢
55555025

2225525¢
22h55d¢5
£525522¢
522255
5252¢5¢5
55552520
22522255
252dddhd
25522225
52255555
55225522
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It is based on the 2 by 2 combinations of eleven numbers
{2225,2252,2255,2522,2525,2552,5222,5225,5252,5522,5555 } .

These eleven numbers are upside-down and mirror looking combining in pairs as {2225,5222}, {2252,2522}, {2522,2252},
{2525,5252}, {2255,5522} and 5555. In the mirror 2 becomes 5 and 5 as 2. It is universal pandiagonal magic square, but with
different magic sums. These magic sums are:

S11x11 := 411111107 = 10000 x 41107 + 41107 and S11x11 := 444444440 = 10000 x 44440 + 44440

where

and

3.9.2 Palindromic Magic Square

41107 := 2225 + 2252 + 2255 + 2522 + 2525 + 2552 + 5222 + 5225 + 5252 + 5522 + 5555

44440 := 5552 + 5525 + 5522 + 5255 + 5252 + 5225 + 2555 +- 2552 + 2525 + 2255 + 2222
The magic sum S11«11 := 444444440 refers to mirror looking magic square.

Example 60. The palindromic pandiagonal magic square of order 11 for the digits 2 and 5 is given by

£oeddecededdd?

2050225025202

£50205¢2252205¢

£5¢525¢52525¢5¢

£552¢55255¢255¢

£5552555552555¢

5202522022522e5

52¢5522522552¢5

55¢555¢5¢555255

8552555¢555¢555

555555555555555

555¢55¢52552555

5555655¢5555555

220255055052222

2020020020507

25020005220205%¢

£5¢525¢22525¢25¢

£55225¢5252255¢

£5552552552555¢

522225055522225

0225502220255205

55¢552252255255

5¢5¢55555¢52e5

85¢55¢202255¢55

555¢52¢52¢52555

555555¢5¢555555

£0edh55¢50520ee

2055055055202

¢hcedeecdddddse

T T e

£552¢5¢2ehedh5e

£555¢5¢5¢5¢555¢

522d55255¢2deh

£555¢5¢225¢555¢

500225¢525222¢5

52¢5¢55255¢5225

85¢525555525¢255

555¢52222252555

855552252255555

£00255¢5255222¢

£0¢5555¢55552¢2

£5¢¢5555505225¢

£5¢502200225¢25¢

£55222¢5222255¢

£5¢55555555525¢

£5522222222¢55¢

£5552225222555¢

8002252025222¢5

52¢5¢5¢5¢5¢5225

85¢5255¢5525¢255

5552255555¢2555

855552222255555

£00e52e52e52eee

£0¢555¢525552¢2

£50¢5552555225¢

£0¢95225225022¢

£5¢255¢52552¢5¢

£5¢95552555525¢

£55¢5555555¢55¢

£5552222222555¢

800202252222205

52¢5¢5¢225¢5225

85¢525¢52525255

5552255255¢2555

855525555525555

£0edhaecedsedd?

5555¢55255¢5555

£002255555222¢7

£2¢950222255222

£5025225025¢2¢25¢

£5¢555¢5253525¢

£55¢555¢555¢55¢

£5555555555555¢

800200200222205

52¢522252225225

85¢525222525¢255

555225¢52522555

55¢520252225¢55

555225222522555

555525¢5¢2525555

£00205025022227

£225¢505552027¢

25e2he2edheds?

£5¢55025225025¢

£55¢255¢5255¢55¢

£5555552555055¢

522205055052225

5220202022hdch

52¢255525052225

52¢5555555552¢5

55¢52222022¢5¢55

85522225222¢555

5555¢5¢225¢5555

£00205¢52h0eee?

£2¢5¢55255¢522¢

£5¢225555022¢25¢

£5¢952222255¢5¢

£55¢52252¢25¢55¢

£55555¢5¢55555¢

£55¢5222225¢255¢

£5555225225555¢

520255¢52552225

52¢5555¢55552¢5

55¢555555555255

855222222222555

555522252225555

£00205200h0eee?

£0¢5¢5¢5¢5¢5222

£502255¢552225¢

£5¢5¢55555¢525¢

£50225¢5¢52225¢

£5¢5255¢552525¢

£552255555¢255¢

£5555222225505¢

520252252252225

52¢555¢525552¢5

55¢555525555255

55525555555¢555

555522222225555

£0ceoehedeed?

£025¢5¢225¢522¢

It is a palindromic pandiagonal magic square of order 11 with magic sum Si1.11 := 4168416838713867.
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3.10 Magic Square of Order 12
3.10.1 Blocks of Order 4

Example 61. The pandiagonal magic square of order 12 for the digits 2 and 5 is given by

25525205 | 52255555 | dddddddd | 55552552 | 25555205 | 52205555 | 22d5ddde | 55522552 | 25255225 | 52525555 | 2255422 | 55222552
£oc2dhh? | 55552202 | 25585555 | 52255205 | 222555 | B5542207 | 25555555 | 52205025 | 22552557 | 55224022 | 25255555 | 52525205
55555555 | 2ddd5dd5 | 52d5d55¢ | 25522202 | 55585555 | 22255205 | 52dddh5 | 25554022 | 55225555 | 2255505 | 52520552 | 25252
52d5ddd2 | 25522552 | 55555205 | 222255055 | Sddddddd | 2555255 | 55525405 | 22255555 | 525d2ddd | 25258552 | 55dd5dd5 | 22555555
25525222 | 52255552 | ddddd2dh | 55552555 | 25555207 | 5220055 | 22252225 | 55528555 | 25255227 | 52525552 | 22554225 | 55224555
22022555 | 55552205 | 2552555¢ | 522595202 | 2225555 | 55540205 | 25555552 | 52205022 | 22550555 | 55220025 | 25255557 | 52525202
55555552 | 22225222 | 52250555 | 25522205 | 5558555¢ | 2225020 | S222dR55 | 25554025 | 55225557 | 22555022 | 52520555 | 2525225
52d5ddd5 | 25522555 | 5555520 | 2225552 | Sdddddd5 | 25552555 | 55525402 | 22255552 | 52522dd5 | 25258555 | 55dd5ddd | 22555552
25525252 | 52255522 | 22ddddhh | 55552505 | 2555525 | S22dRhd? | 22252055 | 55520525 | 25255250 | 52525522 | 22554255 | 55222545
2oc2dhds | 55552055 | 25585520 | 52255252 | 2225525 | 55542255 | 25555542 | 52225052 | 22552525 | 55224055 | 25255527 | 52525252
05555522 | 22205252 | 52250505 | 25502055 | 55525540 | 2205525 | 52220545 | 25554055 | 55225520 | 22555052 | 52520545 | 25252055
52052255 | 25522505 | 55555257 | 22285522 | 52220255 | 25552505 | 55525052 | 22255522 | 52522255 | 25250545 | 55225257 | 22555542

Let’s consider the set of 12 numbers:

A := {2225,2252,2522,2525,2552,2555,5222,5225,5252,5255,5525, 5552, 5555 } .

These 12 numbers are upside-down and mirror looking. See below:

Magic Square: A := {2222,2225,2252,2255,2522,2525,2552,5225,5252,5255,5522, 5525, 5552, 5555 }
Upside-down: A := {2222,5222,2522 5522 ,2252,5252,2552,5225,2525,5525,2255, 5255, 2555, 5555 }
Mirror Looking: A := {5555,2555,5255,2255,5525,2525,5225,2552,5252,2252,5522,2522,5222 2222 }.

The sum of 12 numbers in each case is always same, i.e, 46662. The magic square constructed above is universal pandiagonal
magic square. Its magic sum is given by

S12x12 := 466666662 = 10000 x 46662 + 46662,
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where
46662 := 2225 + 2252 + 2255 + 2522 + 2525 + 2555 + 5222 + 5252 + 5255 + 5522 + 5525 + 5552.

Moreover, it is block-wise pandigonal magic square of order 12, where each block of order 4 is a pandiagonal magic square

with equal magic sums given by

4 2
Sixa 1= 6662666 = 155555554.

3.10.2 Blocks of Order 6

Example 62. The magic square of order 12 for the digits 2 and 5 is given by

20252205 | 55525522 | 55525227 | 55522555 | 22252255 | 22255552 | 22252252 | 55525255 | 55525252 | 55522525 | 22252522 | 22255525
55205552 | 22552055 | 55225222 | 22552555 | 22555522 | 55222225 | 55205525 | 22552522 | 55225252 | 22552525 | 22555255 | 55222252
52025552 | 52225522 | 25552555 | 25555202 | 52222255 | 25552205 | 52225505 | 52225255 | 25552505 | £555505¢ | 5222052 | 25552052
25555552 | 25552055 | 52222555 | 52225227 | 25555522 | 52222225 | 25555525 | 25552522 | 52222525 | 52225252 | 25555255 | 52222252
20552205 | 55202055 | 2255522 | 55222555 | 55225522 | 20555552 | 22552252 | 55202522 | 22555252 | 55220525 | 55225255 | 22555525
55522025 | 22255522 | 22252555 | 22255202 | 55522255 | 55525552 | 55522252 | 22255255 | 22252505 | 2225505¢ | 55540522 | 55525525
20522205 | 55255520 | 55255227 | 55252555 | 22522255 | 20525552 | 22522252 | 55255255 | 55255252 | 55252525 | 22522522 | 22525525
50555552 | 25222055 | 52555222 | 25222555 | 25225522 | 52552225 | 52555525 | 25202522 | 52555252 | 25220525 | 25225255 | 52552252
50525552 | 525255272 | 25252555 | 25255227 | 52522255 | 25252225 | 52525525 | 52525255 | 25252525 | 25255252 | 52522522 | 25252252
25055552 | 25252055 | 52522555 | 52525227 | 25255522 | 52522225 | 25255525 | 25252522 | 52522525 | 52525252 | 25255255 | 52522252
2odocoes | 52552055 | 25225200 | 52552555 | 52555522 | 25225552 | 25222252 | 52552502 | 25225252 | 52550525 | 52555055 | 25225525
55252205 | 22525522 | 22522555 | 22525227 | 55252255 | 55255552 | 55252252 | 22525255 | 22522525 | 22525252 | 55252522 | 55255525

In this case the construction is based on the similar lines of Example 23, In is just a magic square with same magic sum:

S12x12 1= 466666662 It is block-wise magic square of order 12, where each block of order 6 is a magic square with equal magic

- 2
sums given by Seye = 6662666 = 233333331.

3.10.3 Blocks of Order 3

Example 63. The magic square of order 12 for the digits 2 and 5 is given by
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81881888
88811818
88118818
11818881
11188811
| 1888188
18118111
8111818l
818118lI1
88181118
18881188
18181181

88111818
81888818
88811888
1188881 |
11818188
11188881
8181818l
18111811
8I118I11
18181188
8818118l
18881118

88818818
88111888
81881818
11188188
11888881
11818811
81111811
81818111
18118181
18881181
18181118
88181188

88188111
1888818l
1818181
18111118
81111188
8181118l
11811888
11181818
| 1888818
8188888|
888188l |
88118188

1818818l
881818l
18888111
81811188
1811118l
81111118
11881818
11818818
11181888
881188l
81888188
8881888l

18881811
18188111
8818818l
8l11118l1
81811118
18111188
11188818
11881888
11811818
88818188
8811888l
818888l |

11811118
11181188
1188118l
818881 ||
8881818l
8s8l118l|
8818888l
1888881 |
18188188
18111888
81111818
81818818

11881188
1181118l
(1181118
8811818l
8188181 |
88818l | |
1818881 |
88188188
18888881
81811818
18118818
81111888

[118118l
11881118
11811188
888118l 1
88118111
8188818l
18888188
18188881
881888l |
81118818
81811888
18111818

18118881
811188I1
81818188
88181888
18881818
18188818
81881118
88811188
8811118l
11818111
1188181
11881811

818188l
18118188
8111888l
18181818
88188818
18881888
88111188
8188118l
88s8l1118
11888181
11811811
11188111

81118188
8181888l
18118811
18888818
18181888
88181818
8881118l
8s8llll18
81881188
11181811
1188811
1181818l

In this case the construction is based on the similar lines of Example 61, It is just a magic square with same magic sum:
S12x12 1= 466666662 It is block-wise magic square of order 12, where each block of order 3 is a semi-magic square with
different semi-magic sums.

3104 Palindromic Magic Square

Example 64. The palindromic pandiagonal magic square of order 12 for the digits 2 and 5 is given by

£55¢5225225¢55¢

522550555555225

goecededededce?

5555¢55¢55¢5555

£5555225¢¢5555¢

50225550555¢2¢5

2025e22dcedsee?

8550255¢5522555

£52952¢5225525¢

9¢25¢25555555¢25¢5

£09502e20285¢2

8522¢55¢25522255

£022285d55002¢¢

5555¢2222225555

£5525555555¢55¢

902550252¢95¢25

£029055095¢25022

955202222222555

£5555555555555¢

5¢225205205¢¢25

£055¢55255¢55¢2¢

85¢202002020055

£5¢555555555¢5¢

5252525250525

555555555555555

£02052e5025e0e?

9225¢55¢55252¢5

£55002e2c2eesse

955¢5555585¢555

£02952¢522552¢?

52022255¢255022¢25

£5552222222555¢

55225055555¢255

£2555225¢¢5055¢¢

8050¢55¢552¢5¢5

£5252222220525¢

5¢dhe2dddce5eds

£552055¢552¢50¢

5550525255555

2025555055202

Scecedeedededs

£935¢55¢552555¢

55525¢¢52¢5¢555

2255555050502

5¢52cedcecedsds

£5¢595¢95¢5¢5¢

850250252¢52055

£035555505555¢2¢

2550522252552

5055550555505

e s

5555¢55555¢5555

£5305¢¢22h555¢

5202555¢555¢2225

T e T

5552¢555052¢555

£5c25e0eeca5eae

5¢52555¢555¢5¢5

£03h0ee5eceh5de

8502555052055

2022255555002¢2

8550¢2252¢25585

£552555¢555¢55¢2

522050202055¢25

202505550525022

555222252222585

25505552555555¢

802252222052025

£255¢55505255¢22

85¢202252020055

£525555¢5555¢52

8¢5¢5¢222¢5¢5¢25

555555525555555

£0ec52eecesede?

9225¢55555252¢5

£55002¢5¢2ee55¢

955¢2555¢555¢555

£02952e202552e?

5222255555022¢25

£5552225¢22555¢

8522505¢2555¢2255

£25552222¢5055¢¢

9¢050¢550552¢5¢5

£5252225222525¢

5¢¢50225¢20252¢5

£552¢555552¢55¢

5550522¢255555

£0025550555202¢

800200052020025

£555¢55555¢555¢

5552522250555

£025555¢5555¢2¢

5520205202055

£5¢5¢9555525¢5¢

850250202¢52055

2555552555552

£55¢525¢5¢5¢55¢

50¢555¢002595¢025

coeecdssheedee?

5555¢5¢525¢5505

£5395¢5¢5¢5555¢

520255222552285

£0cada3hedhede

5552¢5¢5¢52¢555

£5c35¢5¢5¢95¢5¢

5525502255055

2035055002552

8502552520255

202205¢5¢5002¢¢

555022555¢25585

£5525502255¢55¢2

5225525¢5¢95¢25

202905¢5¢525022

555222555022585

255055¢02255555¢

8¢22525¢5252225

£250¢5¢525¢5522

85¢202550222255

£52555222555¢5¢

8¢525¢525¢5¢5¢25

555555¢2¢555555

£0ce5eacaadced

5025505252505

£35202555022¢50¢

555¢55¢2¢55¢555

£2c35¢5¢5095¢2¢

50cec5e5e5eeds

£5552255502555¢

550255¢2255¢255

£050525¢5¢555¢¢

5052525252525

£5c50e235025¢5¢

5¢25¢25550252¢5

£552¢5¢5252¢55¢

55505¢5¢5¢55555

£0025520255202¢

50020¢555020025

£555¢5¢525¢555¢

55525¢525¢5¢555

2255502255507

5052025550255

£5¢525¢5¢5¢5¢5¢

85025¢5¢5¢52¢55

2555502255552
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It is a palindromic pandiagonal magic square of order 12 with magic sum Si3.13 := 4666666666666662. It is block-wise

pandigonal magic square of order 12, where each block of order 4 is a palindromic pandiagonal magic square with equal
4666666666666662

magic SUms as Syx4 1=

The above example of palindromic magic square is for the magic square given in Example 61
can write the palindromic magic squares for the Examples |62

3

3.11 Magic Square of Order 13

3.11.1 Magic Square

Example 65. The pandiagonal magic square of order 13 for the digits 2 and 5 is given by

= 1555555555555554.

and |63,

. In the similar way we

55555555

55522252

55250552

52555242

52525252

52050502

5222555

£55522dh

£552¢5d5

¢505c555

¢50e52dh

22525255 | 22255545

25555

dddhdddh

55554545

5552555

5505545

52555455

52525545

5255555

5dddddsd

25554557

¢55¢5dd2

¢5255¢d5¢ | ¢5ddehdd

¢52555d5

¢5ceh555

2dbdddhe

2ddheh5d

5555542

555¢5¢5¢

552505

52555552

5c5dddds

5¢d5d5d5

5ddedh55

¢5555dd5 | 25545255

£555d502

£55¢555¢

¢5252ddh

¢522d5dh

2cbdd555

22ch5ddh

55555055

5552555

55255555

52552252

52522552

52255202 | 5222525

52255255

52025505

£5555555

£552025¢

25250557

252252

22555

£ccacaee

555555572

55520205

55050505

52558555 | 52525225

52555252

5252d502

52255552

Sddddddh

25550505

£552¢555

¢5255dc5

£52chd55

22525505

2255555

55552252

55520552 | 5525522

555525

55055455

52555545

52525555

5dd5dd5d

5dddd55d

¢5555¢dd¢

£55¢5¢5¢

¢5d5d5dd

¢5ce5557

dd5ddddh

dddodhdh | 55552555

£ochhddd

555552572

55520502

55255552

52550205

5252d5¢5

52250555

522chadh

£5555255

¢55c55d5

¢5055555

¢5ededhe | 225hdehhd

£522d555

225525

£cchhehh

55555545

55525555

55250252

52550550

52525222

52255252

S20edhde

¢5555557

£5522d¢h | 25252545

¢55dd55¢

52552

£52c5hd5e

ddhddhdd

2dd5555d

5555425

55522545

5525555

52555205

5¢5¢5¢55

5¢d555d5

5d2¢5555 | 2555225

5222055

¢5550555

2552525

£5255255

252259505

22525555

22cheehd

55557552

55525222

55055252

52550502

52525552 | 52252205

52520252

52050552

52cchdde

£555525¢

£552d502

25255557

¢hedddds

£ch2chdh

£ccaehsh

55555245

55525255

55255505 | 52555555

55250205

5255055

52520555

52255205

52225255

25555505

¢5525555

£5250dhe

£522c55¢

2c552de

225525

55554542 | 5554555

It is based on the 2 by 2 combinations of eleven numbers
{2225,2252,2522,2525, 2552, 2555, 5222, 5225, 5252, 5255, 5525, 5552, 5555 } .

These eleven numbers are upside-down and mirror looking combining in pairs as {2225,5222}, {2252,2522}, {2525,5252},
{2555,5552}, {5255,5525}, {2552,5225} and 5555. In the mirror 2 becomes 5 and 5 as 2. It is universal pandiagonal magic

square, but with different magic sums. These magic sums are:

S13x13 = 522222217 = 10000 x 52217 4+ 52217 and Si3x13 := 488888884 = 10000 x 48884 + 48884

58



Inder J. Taneja

2-Digits Universal and Upside-Down Palindromic Magic and Bimagic Squares: Orders 3 to 16,
https://indertaneja.com; https://inderjtaneja.com

Zenodo, April 07, 2020, pp. 1-103, http://doi.org/10.5281/zenodo.3743362

where
52217 := 2225 + 2252 + 2522 + 2525 + 2552 + 2555 + 5222 + 5225 + 5252 + 5255 + 5525 + 5552 + 5555

and
48884 = 5552 + 5525 + 5255 + 5252 + 5225 + 5222 + 2555 + 2552 + 2525 + 2522 + 2252 + 2225 + 2222,

The magic sum Si3.13 := 488888884 refers to mirror looking magic square.

3.11.2 Palindromic Magic Square

Example 66. The palindromic pandiagonal magic square of order 13 for the digits 2 and 5 is given by

e et

R

8505055255¢5255

029550222255525

52575¢5¢5¢525¢5

5205¢5225d5Eh

8227555055522E5

£5050225002555¢

2550525050255

250555555055

2502502500525

e

£e0955050555eEe

T

el

e

095275055502555

850550250955:55

5¢9550555¢555¢5

52575505¢5525¢5

5225025550255

e e

£505¢55255¢555¢

2500502275255

2505505257555

£500ea0eredese

2505550505555

e

£ehereadseddne?

0205055055052

£2a55022APae5e

855250575¢52555

850525227505055

5255555055555¢5

e e

8205¢52505¢5eE5

000225n55502285

£5555025075555¢

£5525¢555¢05055¢

£505050225¢555¢

£5525557555¢055¢

2505022502055

el e e

2257295550075

£o05502500a5 Y

2295505550555

855755750552555

8505255525255

e e

8¢5025525502505

0¢P55022aedEs

T e e

02055¢9550552E5

020255d5055025

£50502955025557

£952ePod5Rense

£5¢52550550575¢

£502502e0eese

£2575¢5¢5¢5d5?

£205¢5eodaee?

295555255555

85507225P2555

8505525050525

8¢55¢55555¢5505

825252250Pad5d5

0r955¢575055525

e o e

0255052555525

R e o

£505¢575¢50555¢

£5522955550255¢

£50550250055:5¢

2502505550525

T

£o05eeha5eeade?

£29525250eh0ce

8560755255025

850552227755255

056252250250555

05055¢555055255

0rh555d50555525

R

022522505¢25eh

e e e

£50550228Ph555¢

£55¢5¢505¢5255¢

250525225005

2502555055005

e

e e

£eo5¢ah555¢50ee

e

£2955¢57505552

0552502750055,

05¢555505555255

8255222502255¢5

5¢52257505025¢5

522505555505:25

e e

£5055¢555¢5555¢

£5505525055055¢

2505255502525

£502eehd5eeese

o e

£50275055502252

e e e

£ee55¢955055e22

£22555050555522

855722555027555

85¢502505¢25755

5255¢55¢55055¢5

e e )

82055¢525¢552E5

o e

£5055557555555¢

£5507e25eee55e

2505505052552

£55275505502552

2505502225525

2502525050502

i o

£22555505555:2¢

£295022500e55ee

85572505¢507555

85¢5¢5555505755

8¢9550250755505

8¢525¢555¢52505

8205552505552E5

R e

£505¢257502555¢

T e e

£595255555¢555¢

£5525225025¢552

£5055¢55505525¢

£5225505055075¢

A e

£20522505025eee

£295¢55055055¢¢

856050222752555

85055¢525¢55255

8¢55¢52725¢5505

8¢5055525550575

R e e

o e e

02¢5255055¢5225

R e

£5055¢50505555¢

£5522502Podr55¢

£5¢55550555575¢

e e e o

e e

£205¢5555505eee

2295502505552

85625¢555¢52555

8505552555505

R e

8505025025055

8255¢5¢5¢505525

8250055505055

0225520505505

025555500

£535565¢5¢55555¢

£5hc22555deaed

£5d50d505drhdod

£ad055da500ese

e

£o055e5¢50550ee

£h505000555ee

855¢555¢5550555

It is a palindromic pandiagonal magic square of order 13 with magic sum Si3,13 := 4892189221892184.

3.12 Magic Square of Order 14
3.12.1 Magic Square
Example 67. The magic square of order 14 for the digits 2 and 5 is given by
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cdodddddd

25525055

55555205

52255555

52555527

252554

¢hddddds

c¢chddqde

dodadehh

55250545

5520055¢

555255

5254555¢

2554555

55222555

22252225

52455522

55525222

55552552

52552222

25522455

52522545

2ddd2qe

22555255

25225555

25255552

22525252

55455205

52525555

552552¢

ccheddhs

52555055

55522527

c¢5d2dh55

¢5255d5¢c

ccdedhhd

2255255

c¢cdh5522

552555

5225ddcc

55205205

55552205

55555227

52255557

55225257

2255252

5525222¢

52522255

22dedhes

5252555

c252255¢c

55522225

22dh52d5

25525527

52555555

25225455

5525545

555555

cc55555¢

ccdehhd

52525205

c¢552ddcds

cdchedded

5225455

5255555

c¢5d2dhhc

55522545

2225455

5555452¢

55225dc¢

5225255

22dehehd

5522545

¢chd5dch

£2dad555

5525557

55525455

55225555

55555557

5250502

22h52dd5

5255527

25222055

525222

Popatmim P Pl

£chddshh

52552557

c52ddded

codedehh

55225557

55555555

55255455

5550552

c¢55c5d¢

525c505¢

c¢ch55d05

¢5252d05

522525

22554455

25225205

2¢52522c¢

2552255

£252522¢

55555455

55225527

55525557

55255555

52522555

5255252

2oddddds

52252505

2225545

2chdddds

2ehhdddd

¢5222qc

¢5252455

25525252

55545555

55255557

55555527

55225455

52255445

2edddahh

52522557

ccdshded

52552545

c¢522552c

55222527

55252205

ccd5555¢

25252505

2255255¢c

52252555

25525205

5252522

52555252

5555222

¢25h25555

ccdehdhs

55522455

25255055

55552545

55542555

52542405

2542555

2odhdhde

52555205

cc55545¢

¢55d2dc¢

cdcdehhhh

522554

55222255

5525255¢

c¢c5dh5dc

52555557

55522552

ccddhded

55252555

55222205

5225525¢

5252252¢

ccdbdded

25255205

55552255

22525255

2522255

22555527

25525555

55525205

52552055

52525255

55555252

2555555

225255

2ce5esshd

¢5225c2c

52252205

5522222

25255522

55252522

25522555

cc2eh55¢c

255225

52525522

J¢cd5h555

55240545

52455255

2cddhdds

25552

52552205

2522525

c¢chdh557

55252455

55552555

5554222¢

¢525255¢

Let’s consider
T := 1000 x A + B,

where
A = {2222,2225,2252,2255,2522,2525,2552,5225,5252,5255,5522,5525,5552, 5555 }

and
B := {2222,2225,2255,2522,2525,2552,2555,5222,5225,5252,5255,5522,5552, 5555} .

This gives total 100 entries for the magic square of order 10. Since sum of members of A and B are 54439, this gives magic
square of order 10 with magic sum S1ox10 := 544444439 = 10000 x 54439 + 54439. Below are the values in all the three cases:

Magic Square: A := {2222,2225,2252,2255,2522,2525,2552,5225,5252,5255,5522,5525,5552,5555} and B := {2222,2225,2255,2522,2525,2552,2555,5222,5225,5252,5255,5522, 5552, 5555 }
Upside-down: A := {2222,5222,2522,5522,2252,5252,2552,5225,2525,5525,2255, 5255,2555,5555} and B := {2222,5222,5522,2252,5252,2552,5552,2225,5225,2525, 5525, 2255, 2555, 5555 }
Mirror Looking: A := {5555, 2555,5255,2255,5525,2525,5225,2552,5252,2252,5522,2522,5222,2222} and B := {5555, 2555,2255,5525,2525,5225,2225,5552, 2552, 5252,2252,5522, 5222, 2222 }

In all the three cases the total sums os 14 numbers appearing in A and B are always same. i.e., 54439. Thus, the magic square is
universal, i.e., upside-down and mirror looking with magic sum S14x24 := 5444444309.
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3.12.2 Palindromic Magic Square

Example 68. The palindromic magic square of order 14 for the digits 2 and 5 is given by

050255525550555

0255250505005

250225052500

el e

2505522750555

05¢550252755¢055

2502502022h005¢

850275525500255

020225005505

£oea5hd2a55h02e

2255050575502

£2a255¢52550507

R e

£5055¢50505525¢

£o055¢955050027

8505552555505

Rt e e

2502555255505

e e

050250222750055

2505555550505

829505¢57505505

£55505505505552

£2995¢5250555027

2252550225500z

R e

050250252750555

£5022520750055¢

225550502555,

£225505hd55de2

8522552725555

e e

2522550505505

8755¢55555255¢5

5557255055255

5757555755505

£5522575¢752755?

2252575552505z

£55502555225552

8525522722555

2552522052505

e e e

R

£2h5hdaerenghes

£o25hehdae5ee

5205575552555¢5

e

5257255005275k

5525¢5050525¢55

5250505055505

2555550555552

2550255022055

55222h555522255

5552252hahas

£5050225022555

252205002555

252509550

e

2200505550900

coehhdeddrshdee

02025¢hd5chehds

e e

0502590505552255

00025502255020s

0552555255055

520005525505505

8505c502255¢00

£55eceehderene

2502505050502

2505252505507

R e

2555055505552

2552555255555

£5¢555¢52555¢0

055255227552555

£5022h02d5erene

e

£eeheehnaehd?

e

0225505550502

e e

0209502525500

05¢25¢50505¢255

0505525555525

£55¢55¢5255055¢

2505550225550

056¢5¢55505¢555

05¢55¢525055¢55

050250250252255

£echeehdhethdc?

R e

£50eeeehderee

e

2505555555555

R e

0225552550000

e

005502eehaeds

022556222555025

820250505750005

£5055¢52505555¢

2552525275055

2505502022h505¢

e

el e

e

£50220aa5den?

0252550525505

0255555055556¢5

0522250575005

85¢525525505¢55

056225555502555

£5055022275555¢

2552255555052

£5¢5¢552550505¢

050275¢52500555

0505590505555255

e

2502ehe5ereese

£2952502250552

£echceeadeade?

0P225225de5000s

8255050575505

0252505550505

0205562225555¢05

050295250552255

05022od5ePrns

£502c5hd5500ene

R

e e

£5525¢555¢5255¢

05525¢52505¢555

£5055¢25025505¢

85¢5255555¢5¢55

R e

£5¢5¢5¢52505d5e

£eh55eha555des

£cha55d2d5555E

222552555002

020edehn5dreads

2502050555000

e e e

e e e

2595552255505

0205255505025

£5¢55¢555055¢0¢

0c225¢hd5dhedss

0552522275050

e e

0505025250055

2552255055052

£oea55ha555h0ee

£cah5hehd5555ez

£2hedodoeeehdd

05050225255

e e

022255¢5d55¢025

e

£2hedahd55ehd?

2555502255055

0c255¢555055225

£5¢55¢25d75he

0c505¢5¢505555

25025022205

055225d5dan

£505¢'505550555¢

£o¢hehdhdadhde?

2205500055505

R e e

0255550555502,

05¢5¢25550d5

e

i e e

2555555255555

BT e

£55¢5¢52505¢55¢

05025¢505750055

R

£502500he50ne

£5¢5c5e5erhdhe

e e

ol e

R e

0552250500

e e

e

o e

50PP5a505550E5

505595050555505

£9555255505555

85¢555022555¢055

0502¢502250ens

e e

2502505250500

2552225250

e e

It is a palindromic magic square of order 14 with magic sum Si4.14 = 5444444444444439. The middle block of order 4 is a
magic square with magic sum Syx4 := 925492555195518.

3.13

3.13.1 Magic Squares

Magic Square of Order 15

Example 69. The magic square of order 15 for the digits 2 and 5 is given by
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55525557

52522455

22255225

52252252

55222522

25525545

25552222

25252552

22525255

52555222

52225527

22222qhds

22552245

55252555

2522525

22555257

55255505

52252522

£2hd5d2?

52222255

52552505

55505522

25525552

52522222

2o2dhdhs

225255

25222252

55220555

25255225

25552225

52052225

25225d05

552205522

52220525

2255222

doccdadd

52524552

555205505

2c2hhd5d

22525557

25252255

52554555

25525427

2555225

55255055

o25252005

52222052

25255222

52555255

2oooeshe

2522225

2o2hda05

55255522

20555505

2552250

52520555

55522222

25552055

552252050

52055550

25025527

22555222

2222255

255222272

52525257

22255557

25252252

55205255

555225205

52250555

55252205

25557527

52555205

52225545

2252255

55c25d055¢

2525555

2hdddddd

2ddbdhed

55522205

5c255dd5

22505505

52555257

522555

5522025

25550545

5250527

2odddhhed

2255555¢

2552055

oodddhhs

55225552

25525252

25252225

22522505

55252252

52205222

52525205

52552255

25552557

52052227

22255255

25225545

555220527

c255557

25520545

55520552

55255552

55205505

52555527

52525055

52255057

25554555

25250527

25222d55

22552205

2c2522desh

2ochddde

coddhddd

52225205

525522052

2222hd5s

52522225

55252255

25255552

2555522

22555255

25222505

25522552

2225550

55225205

52255505

52222522

2252222

55520555

52225055

52552022

55522252

£522d552

25555405

2ch2552

25524555

22552527

55222205

25250545

cocghhds

55255057

52525552

52252055

ccchhddd

5522522

25522dc5

22552505

25555257

2c2h5525

25252555

2dddhdds

22522d55

52255527

55252227

25cddhdd

52205552

55525055

52552055¢

52522d5c

25252202

22520522

25555255

2o2da55c

25222555

52225252

52552205

222h225d

55255205

52525545

55525227

22552255

52250552

25525527

55220505

2ochddhs

25555522

52222552

22550555

52255055

5522222

5525d527

ddddddds

25205

55525050

52555552

25525dc5

2chaddsd

525220505

25255505

£5555525

52252525

22522555

52525522

55255222

555222055

25225552

522222

2dedadsqe

22555245

25525255

55222552

25255252

222h22es

52552522

52520527

22250555

52555505

55525205

25522252

22550552

55224055

52255227

25555557

52222205

2252505 c

25255527

552520545

25225055

cocddddd

It is based on the 2 by 2 combinations of 15 numbers

where

{2222,2225,2252,2255,2522,2525,2552,2555,5222,5225,5252, 5255, 5522, 5525, 5552 } .

These fifteen numbers are upside-down and mirror looking combining in pairs as {2225,5222}, {2252,2522}, {2255,5522},
{2522,2252}, {2525,5252}, {2552,5225}, {2555,5552} and 2222. In the mirror 2 becomes 5 and 5 as 2. It is universal pandi-
agonal square. These magic sums are:

S15x15 := 566666661 = 10000 x 56661 + 56661 and Si5415 := 599999994 = 10000 x 59994 + 59994

56661 := 2222 + 2225 + 2252 + 2255 + 2522 + 2525 + 2552 + 2555 + 5222 + 5225 + 5252 + 5255 + 5522 + 5525 + 5552

and

59994 = 5555 + 5552 + 5525 + 5522 + 5255 + 5252 + 5225 + 5222 + 2555 + 2552 + 2525 + 2522 + 2255 + 2252 + 2225.

The magic sum Si5.15 := 599999994 refers to mirror looking magic square.

3.13.2 Semi-Magic Squares

Below is an another example of semi-magic square of order 15, where each block of order 5 is a pandiagonal magic
squares with different magic sums.
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Example 70. The semi-magic square of order 15 for the digits 2 and 5 is given by
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It is semi-magic square as sum of rows and columns are the same as of above magic square, but the principal diagonals sum is

different.

The above magic square is of type 5 x 3. Below is another example of semi-magic square of order 15, where each
block of order 3 is also a semi-magic square with different semi-magic sums

Example 71. The semi-magic square of order 15 for the digits 2 and 5 is given by
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55020505 | 25220522 | 25255522 | 22520550 | 55255525 | 25520252 | 22220555 | 55525552 | 25552222 | 52525202 | 22552255 | 52225252 | 52555205 | 22052205 | 52255255
25252522 | 55225522 | 25022525 | 255255205 | 22522052 | 55252552 | 25555552 | 22222222 | 55522555 | 52222055 | 52525252 | 22555222 | 52252225 | 52555255 | 22255225
25225522 | 25252525 | 55022522 | 55252052 | 25522552 | 22525525 | 55522202 | 25552555 | 22025552 | 22555052 | 52225202 | 52522055 | 22255255 | 52055205 | 52552225
52520555 | 22555552 | S2020202 | 52555002 | 22252055 | 52055252 | 552252005 | 25202205 | 25055255 | 22520505 | 55252502 | 25525522 | 22020552 | 55525525 | 25552252
52025552 | 52522222 | 22552555 | 52052055 | 52555252 | 22055222 | 25252205 | 55225255 | 25225205 | 25520502 | 22525522 | 55252525 | 25555505 | 22222252 | 55522552
22552222 | 52222555 | 52525552 | 22255252 | 52255222 | 52552255 | 25225255 | 25255225 | 55222225 | 55255522 | 25522525 | 22522522 | 55522252 | 25552552 | 22225525
22525205 | 55252205 | 25525255 | 22020505 | 55522522 | 25555522 | 52522552 | 20555505 | 52022252 | 52552555 | 22255552 | 520522022 | 55225222 | 25222255 | 25255252
25520205 | 22525255 | 55255205 | 25552522 | 22205522 | 55520525 | 52225505 | 52522052 | 22552552 | 52055552 | 52552202 | 22252555 | 25252055 | 55225252 | 25225222
55055255 | 25525205 | 225222205 | 55525522 | 25552525 | 22020522 | 22552052 | 52222552 | 52525525 | 22252222 | 52252555 | 52555552 | 25225052 | 25255202 | 55222255
52550552 | 22055525 | 52052252 | 55220555 | 25205552 | 252522282 | 22525202 | 55252055 | 25525252 | 22225205 | 55522205 | 25555255 | 52520505 | 22552522 | 52225522
52055505 | 52552252 | 22052552 | 250255552 | 55202222 | 25222555 | 25522055 | 20525252 | 55255222 | 25552205 | 22225255 | 555252205 | 2220522 | 52525522 | 22552525
£2205a05c | 52052552 | 52555525 | 25220002 | 25252555 | 55225552 | 55255252 | 25525202 | 22522255 | 55525055 | 25555205 | 22222225 | 22555522 | 52222525 | 52522522
c2o2Sood | 55520255 | 25555252 | 52525005 | 22552225 | 52025255 | 52552505 | 22252502 | 52055522 | 55220552 | 25225505 | 250522052 | 22520555 | 55255552 | 25522222
25552255 | 22225252 | 55525222 | 52022005 | 52505255 | 225552205 | 52052502 | 52555522 | 22052525 | 25255505 | 55222252 | 25222552 | 25525552 | 22522202 | 55252555
55525052 | 25555222 | 22022255 | 22555055 | 52205225 | 525222205 | 22055502 | 52252505 | 52552522 | 25222052 | 25252552 | 55225525 | 55252022 | 25522555 | 22525552

It is semi-magic square as sum of the rows and columns are the same as of above magic square, but the principal diagonals sum
is different.

3.13.3 Palindromic Magic Square

Example 72. The palindromic magic square of order 15 for the digits 2 and 5 is given by
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It is a palindromic magic square of order 15 with magic sum Si5.15 := 5696969696969691.

3.14 Magic Square of Order 16

We observe that the 4-digits combinations considering 2 by 2 maximum goes up to 256 possibilities resulting in magic
squares of orders 9 to 16. The following magic squares of order 16 are with all possible 256 combinations.

3.14.1 Magic Square

Example 73. The pandiagonal magic square of order 16 for the digits 2 and 5 is given by
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It is based on the 2 by 2 combinations of 16 numbers

{2222,2225,2252,2255,2522,2525,2552, 2555, 5222,5225,5252, 5255, 5522, 5525, 5552, 5555 } .

These 16 numbers are upside-down and mirror looking combining in pairs as {2225,5222}, {2252,2522}, {2255,5522},
{2522,2252}, {2525,5252}, {2552,5225}, {2555,5552}, 2222 and 5555. It is pandiagonal universal magic square. Its
magic sum is

where

S16x16 := 622222216 = 10000 x 62216 + 62216,

62216 = 2222 + 2225 + 2252 + 2255 4 2522 + 2525 + 2552 + 2555 + 5222 + 5225 + 5252 + 5255 + 5522 4 5525 + 5552 + 5555.

It is block-wise pandigonal magic square of order 16, where each block of order 4 is a pandiagonal magic square with equal
magic sums given by

Sixg 1=

622222216

.-
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3.14.2 Palindromic Magic Square

Example 74. The palindromic pandiagonal magic square of order 16 for the digits 2 and 5 is given by
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It is a block-wise palindromic pandigonal magic square of order 16, where each block of order 4 is a palindromic pandiagonal
magic square with equal magic sums. The magic sums are given by

6222222222222216
4

= 1555555555555554.

S16x16 1= 6222222222222216 and Sixa =

3.14.3 Bimagic Square

Example 75. The bimagic square of order 16 for the digits 2 and 5 is given by
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55555555 | 25542557 | 22052005 | 52225202 | 55525225 | 25552222 | 22222555 | 52255552 | 55254542 | 25225545 | 22555252 | 52522255 | 5522205 | 25255255 | 22525522 | 52554545
22dhhd2c | 52202225 | 55552552 | 25525555 | 22225550 | 52252555 | 55522002 | 25555205 | 22552255 | 52525252 | 55255505 | 2522052 | 22522505 | 52555527 | 55205055 | 25252252
52222550 | 22255555 | 25505002 | 55552005 | 52252220 | 22205225 | 25550552 | 55520555 | 52525505 | 22552522 | 25220055 | 55255052 | 52555055 | 22522250 | 25252505 | 55225542
£552ddd5 | 55555220 | 52005555 | 2225255 | 25552555 | 5552555¢ | 52055dd5 | dadddded | 25dd5d5¢ | 55252255 | 5252050 | 22555505 | 2525550 | 55222545 | 5255005 | 22525055
55252057 | 25205255 | 22555522 | 52522505 | 55222520 | 25255525 | 22525252 | 52550055 | 55555205 | 25522222 | 22252555 | 52225552 | 55525555 | 25552550 | 22222005 | God5hAA2
22552505 | 52505520 | 55255055 | 25222052 | 22522255 | 5255525d | 55225525 | 25250520 | 22255552 | 52222555 | 55552202 | 25525205 | 2222522 | 5225225 | 5552255 | 25555555
52525255 | 22552257 | 25220505 | 5525552 | 52555545 | 22520542 | 25252055 | 5520525 | S2ddddd? | 22255205 | 25525552 | 55552555 | 52254557 | 22225555 | 2555542 | 55522405
25225527 | 55252525 | 52500052 | 22555255 | 25255250 | 55222255 | 52552522 | 22505565 | 255482555 | 55555552 | 52225205 | 22252222 | 25552205 | 55525227 | 52255555 | 22222552
55225205 | 25252220 | 22520555 | 52555552 | 55255555 | 25222552 | 225522005 | 52505220 | 55522252 | 25555255 | 22225522 | 52052525 | 55552540 | 25525525 | 22255052 | Godddd5h
2c52555c | 52552555 | 5520000 | 25255005 | 2255520 | 52520205 | 55250552 | 25005555 | 22ddd5d5 | 52255542 | 55525055 | 25552052 | 22252055 | 52ddhd5d | 555555c5 | 255205
52552227 | 2525225 | 252595552 | 55222555 | 5252550 | 22555555 | 25285202 | 55252285 | 52255055 | 2dddddhd | 2555255 | 55525522 | 52225505 | 22dhdhdd | 25522855 | 55555052
25252555 | 55205552 | 52555205 | 2252220 | 25222225 | 55255222 | 52505555 | 22552552 | 25555547 | 55522525 | 522522052 | 22225055 | 25525057 | 55554255 | S2dddhd | 22255545
55520527 | 25555525 | 22205052 | 52254055 | 55552250 | 25525455 | 22855522 | 522d@5h | 55225555 | 25252552 | 22522205 | 52555442 | 55255405 | 25222 | 22552555 | 52525552
22ddddhh | 52055257 | 55505505 | 2555252¢ | 22252525 | 52025522 | 55555255 | 25522252 | 2252522 | 52552225 | 55220552 | 25255555 | 22555557 | 52522555 | 5525200 | 25225405
52255505 | 2ddddhdd | 2555255 | 55525052 | 52225255 | 22dhddhd | 2552255 | 5555552 | 52550550 | 22525555 | 25255222 | 55222205 | 525dddde | 22555425 | 25225557 | 55254555
2555525 | 55542255 | 52050502 | 22225505 | 25525540 | 55552505 | 522225 | 22255255 | 25254205 | 5522542 | 52555555 | 22502552 | 25222555 | 55255557 | 52505005 | 225524

It is constructed with same 16 numbers used in previous example. According to previous example, it is universal bimagic square
with magic and bimagic sums given by

Subd6:::622222216 and Sbmxl632227833894016610552.

3.14.4 Palindromic Bimagic Square

Example 76. The palindromic bimagic square of order 16 for the digits 2 and 5 is given by
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It is a block-wise palindromic bi magic square of order 16, where each block of order 4 is a palindromic magic square with
equal magic sums. The magic sums are given by

6222222222222216

1 = 1555555555555554.

and

S16x16 1= 6222222222222216 Siva =

The bimagic sum is given by
S16x16 := 2783389450056162283277216610552.

4 Upside-Down Magic Squares With Digits 6 and 9

4.1 Semi-Magic Square of Order 3
411 Semi-Magic Square

Example 77. The semi-magic square of order 3 for the digits 6 and 9 is given by
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6966 | 9999 | 6669
6699 | 6969 | 9966
9969 | 6666 | 6999

In this case it is semi-magic square. It has same sum in lines and rows, while principal diagonals sums are different. It is
based on the 2 by 2 combinations of three numbers {66,69,99}. These three numbers are upside-downin pair {66,99}, while 69
is already upside down, as it remains the same. Thus, it is upside-down semi-magic square. In this case the semi-magic sum is
given by

S3x3 1= 23634 = 100 x 234 + 234,

where
234 = 66 4+ 69 + 99

4.1.2 Palindromic Semi-Magic Square

Example 78. The palindromic semi-magic square of order 3 for the digits 6 and 9 is given by

6966696 | 9999999 | 6669666
6699966 | 6969696 | 9966699
9969699 | 6666666 | 6999996

It is a palindromic semi-magic square of order 3 with semi-magic sum S35 := 23636361.

4.2 Magic Square of Order 4

We observe that the 2-digits combinations considering 2 by 2 maximum goes up to 16 possibilities resulting in magic
squares of orders 3 and 4. The following magic square of order 4 is with all possible 16 combinations.

4.2.1 Magic Square

Example 79. The pandiagonal magic square of order 4 for the digits 6 and 9 is given by
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6996 | 9699 | 6666 | 9969
6669 | 9966 | 6999 | 9696
9999 | 6696 | 9669 | 6966
9666 | 6969 | 9996 | 6699

It is based on the 2 by 2 combinations of four numbers {66,69,96,99}. These four numbers are upside-down in pairs {66,99}
and {69,96}. Actually in the last both the members are remains the same in the upside-down case. It is pandiagonal upside-
down magic square. Its magic sum is

Saxa := 33330 = 100 x 330 + 330,

where
330 = 6 + 69 + 96 + 99.

4.2.2 Palindromic Magic Square

Example 80. The palindromic pandiagonal magic square of order 4 for the digits 6 and 9 is given by

It is a palindromic pandiagonal magic square of order 4 with magic sum Sy, := 33333330.

4.3 Magic Square of Order 5

We observe that the two digits combinations for two numbers maximum goes up to 16. This lead us to magic squares of
orders 3 and 4. From now onwards, we shall work with three digits combinations for two numbers. It will go up to 8"

order magic squares.

6996996 | 9699969 | 6666666 | 9969699
6669666 | 9966699 | 6999996 | 9696969
9999999 | 6696966 | 9669669 | 6966696
9666669 | 6969696 | 9996999 | 6699966
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4.3.1 Magic Square

Example 81. The pandiagonal magic square of order 5 for the digits 6 and 9 is given by

666999
699669
669696
969699
696969

669699
969969
696999
666669
699696

696669
666696
699699
669969
969999

699969
669999
969669
696696
666699

969696
696699
666969
699999
669669

In this case, the construction is different. The entries are considered as T := 1000 x A + B, where A := {666, 669, 696,699,969 }
and B := {999, 669, 696,699,969 }. Thus, there are total, 25 entries given in above magic square. Eventhough, the sum of members
of A and B are different, still, we get a pandiagonal magic square of order 5 with magic sum

Ssy5 := 3703032 = 1000 x 3699 + 4032,

where
3699 := 666 + 669 + 696 + 699 + 969

and
4032 := 999 + 669 + 696 + 699 + 969.

Thus, we have a upside-down pandigonal magic square of order 5 with magic sum Sss5 := 3703032.

4.3.2 Palindromic Magic Square

Example 82. The palindromic pandiagonal magic square of order 5 for the digits 6 and 9 is given by

It is a palindromic pandiagonal magic square of order 5 with magic sum Ss5 := 370303630293.

06699999666

06969996966

69666966696

69996969996

96969696969

69966966996

96996969969

06609696666

06999999966

09669996696

06969696966

09699999696

09969996996

96966966969

06696969666

96969996969

06666966666

06996969966

69669696696

09999999996

69696969696

09969696996

96999999969

06669996666

06966966966

72




Inder J. Taneja
https://indertaneja.com; https://inderjtaneja.com

2-Digits Universal and Upside-Down Palindromic Magic and Bimagic Squares: Orders 3 to 16,
Zenodo, April 07, 2020, pp. 1-103, http://doi.org/10.5281/zenodo.3743362

4.4 Magic Square of Order 6

4.4.1 Magic Square

Example 83. The magic square of order 6 for the digits 6 and 9 is given by

999999

666969

666996

666669

999696

999666

696666

969696

696996

969669

969969

696999

699666

699969

966669

966996

699696

966999

966666

966696

699669

699996

966969

699999

969999

696696

969996

696669

696969

969666

666999

999969

999669

999996

666696

666666

It is also constructed similar to above two examples. It is considered as T := 1000 X A + B, where A := {666,696, 699, 966,969,999 }
and B := {666,669, 696,969,996,999}. Thus, there are total, 36 entries given in above magic square of order 6. Since the sum of
members of A and B are 4995, this gives magic sum of order 6 as Sexe := 4999995 = 1000 x 4995 + 4995. It is upside-down

magic square. Thus, we have an upside-down of order 6 with magic sum Sg ¢ := 4999995.

4.4.2 Palindromic Magic Square

Example 84. The palindromic magic square of order 6 for the digits 6 and 9 is given by

99999999999

60696969606

60699699666

60606966066

99969696999

99966606999

69606606096

96969696969

69699699696

96966966969

96996969969

69699999696

69966606996

69996969996

966066966669

96699699669

69969696996

96699999669

96606606069

96669696609

69966966996

69999699996

96696969669

69999999996

96999999969

69669696696

96999699969

69666966696

69696969696

96960660969

60699999666

99996969999

99966966999

99999699999

60669696606

60606606066
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4.5 Magic Square of Order 7
451 Magic Square

Example 85. The magic square of order 7 for the digits 6 and 9 is given by

666999 | 969696 | 699669 | 669699 | 996966 | 966996 | 696969
966966 | 696996 | 666969 | 969999 | 699696 | 669669 | 996699
669696 | 996669 | 966699 | 696966 | 666996 | 969969 | 699999
969996 | 699969 | 669999 | 996696 | 966669 | 696699 | 666966
696669 | 666699 | 969966 | 699996 | 669969 | 996999 | 966696
996969 | 966999 | 696696 | 666669 | 969699 | 699966 | 669996
699699 | 669966 | 996996 | 966969 | 696999 | 666696 | 969669

In this case, the construction is little different. It is considered as T := 1000 x A + B, where A := {666,969, 699, 669, 996,966, 696 }
and B := {999, 696, 669, 699, 966,996,969 }. Thus, there are total, 49 entries given in above magic square of order 7. Even though,
the sum of members of A and B are different, still, we get a pandiagonal magic square of order 7 with magic sum

S7x7 := 5666994 = 1000 x 5661 + 5994,

where
5661 := 666 + 969 + 699 + 669 + 996 + 966 + 696

and
5994 := 999 + 696 + 669 + 699 + 966 + 996 + 969.

Thus, we have a upside-down pandigonal magic square of order 7 with magic sum Sy..; := 5666994.

4.5.2 Palindromic Magic Square

Example 86. The palindromic pandiagonal magic square of order 7 for the digits 6 and 9 is given by
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00099999666

96969696969

69966966996

00969996966

99696669699

96699699669

09696969696

96696069669

09699699696

00096969666

96999999969

09969696996

00966966966

99669996699

00969696966

99666966699

96669996669

69696669696

00099699666

96996969969

69999999996

96999699969

69996969996

00999999966

99669696699

96666966669

69669996696

00096669666

09666966696

00009996666

96996669969

69999699996

00996969966

99699999699

96669696669

99696969699

96699999669

69669696696

00006966666

96969996969

69996669996

06999699966

69969996996

00996669966

99699699699

96696969669

69699999696

60669696666

96966966969

It is a palindromic pandiagonal magic square of order 7 with magic sum Sy.; := 566699999661.

4.6 Magic Square of Order 8

We observe that the 3-digits combinations considering 2 by 2 maximum goes up to 64 possibilities resulting in magic
squares of orders 5 to 8. The following magic squares of order 8 are with all 64 possible combinations.

4.6.1 Magic Square

Example 87. The pandiagonal magic square of order 8 for the digits 6 and 9 with equal sum magic squares of order 4 is given by

666666
699999
966966
999699
666669
699996
966969
999696

999966
966699
699666
666999
999969
966696
699669
666996

699699
666966
999999
966666
699696
666969
999996
966669

966999
999666
666699
699966
966996
999669
666696
699969

669666
696999
969966
996699
669669
696996
969969
996696

996966
969699
696666
669999
996969
969696
696669
669996

696699
669966
996999
969666
696696
669969
996996
969669

969999
996666
669699
696966
969996
996669
669696
696969

It is based on the 2 by 2 combinations of eight numbers {666,669, 696,699,966, 969,996,999 }. These eight numbers are upside-
down. Its magic sum is
Sgxg 1= 6666660 = 1000 x 6660 + 6660,
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where

It is block-wise pandigonal magic square of order 8, where each block of order 4 is a pandiagonal magic square with equal

magic sums given by

6660 = 666 + 669 + 696 + 699 + 966 + 969 + 996 + 999.

4.6.2 Palindromic Magic Square

Sixa 1=

6666660

2

= 3333330.

Example 88. The palindromic pandiagonal magic square of order § for the digits 6 and 9 is given by

It is a block-wise palindromic pandigonal magic square of order 8, where each block of order 4 is a palindromic pandiagonal

00666660066

99996669999

09969996996

96699999669

06966666966

99696669699

09669996696

96999999969

69999999996

96669996669

00696669666

99966666999

09699999696

96969996969

06996669966

99666666699

96696669669

09966666996

99999999999

00669996666

96996669969

69666600696

99699999699

00969996966

99969996999

00699999666

96666666669

09996669996

99669996699

06999999966

96966666969

69696669696

60666966666

99996969999

69969696996

96699699669

06966966966

99696969699

69669696696

96999699969

69999699996

96669696669

00696969666

99966966999

09699699696

96969696969

06996969966

99666966699

96696969669

69966966996

99999699999

06669696666

96996969969

69666966696

99699699699

66969696966

99969696999

00699699666

966669606669

09996969996

99669696699

06999699966

96966966969

69696969696

magic square with equal magic sums. The magic sums are given by

Sgxg := 666666666660

4.6.3 Bimagic Square

Example 89. The pandiagonal bimagic magic square of order 8 for the digits 6 and 9 is given by

and

Sixg 1=

76

666666666660

2

= 333333333330.
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669999

969666

966699

666966

699696

999969

996996

696669

699669

999996

996969

696696

669966

969699

966666

666999

666666

966999

969966

669699

696969

996696

999669

699996

696996

996669

999696

699969

666699

966966

969999

669666

966969

666696

669669

969996

996666

696999

699966

999699

996699

696966

699999

999666

966996

666669

669696

969969

969696

669969

666996

966669

999999

699666

696699

996966

999966

699699

696666

996999

969669

669996

666969

966696

It is also based on the 2 by 2 combinations of eight numbers {666, 669,696,699, 966,969,996,999}.

upside-down. It is pandiagonal upside-down bimagic magic square. Its magic sum is

where

6660 = 666 + 669 + 696 + 699 + 966 + 969 + 996 + 999.

Sgxsg 1= 6666660 = 1000 x 6660 + 6660,

It is also bimagic square of order 8§ with bimagic sum given by

Sbgyg := 5737362626268.

These eight numbers are

Moreover, as specified in the figure, the sum of 2 X 4 entries are of same sum as of magic square, i.e., 6666660.

4.64 Palindromic Bimagic Square

Example 90. The palindromic bimagic square of order 8 for the digits 6 and 9 is given by
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06999999966

96966666969

96669996669

00696669666

09969696996

99996969999

99699699699

09666966696

69966966996

99999699999

99696969699

69669696696

06996669966

96969996969

96666666669

06699999666

00666600066

96699999669

96996669969

06969996966

09696969696

99669696699

99966966999

09999699996

69699699696

996669606699

99969696999

69996969996

00669996666

96696669669

96999999969

06966666966

96696969669

00669690666

06966966966

96999699969

99666666099

09699999696

69996669996

99969996999

99669996699

09696669696

09999999996

99966666999

96699699669

00066966666

00969696966

96996969969

96969696969

06996969966

00699699666

96666960669

99999999999

09966666996

09669996696

99696669699

99996669999

69969996996

09666666696

99699999699

96966966969

06999699966

00696969666

96669696669

It is a palindromic bimagic square of order 8 with magic sums:

Sgxg := 666666666660 and Sbgyg := 57373737374426262626268.

Moreover, as specified in the figure, the sum of 2 X 4 entries are of same sum as of magic square, i.e., 666666666660.

4.7 Magic Square of Order 9

We observe that the three digits combinations considering 2 by 2 maximum goes up to 64 possibilities resulting in magic
squares of orders 8. From now onwards, we shall work with four digits combinations for two numbers. It will go up to
16" order magic squares.

471 Magic Square

Example 91. The magic square of order 9 for the digits 6 and 9 is given by
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96966669

69666996

66699666

66966696

96666966

69699669

69966666

66666969

96699696

69699696

66966666

96666969

96699666

69966669

66666996

66699669

9696669

69666966

66666966

96699669

69966696

69666969

66699696

96966666

96666996

69699666

66966669

96696969

69969696

66666666

66696996

96969666

69666669

69696966

66969669

96666696

69666696

66696966

96969669

96666666

69696969

66969696

66666669

9669699

69969666

66969666

96666669

69696996

69969669

66666696

96696966

9696969

69666666

66696969

96669669

69696696

66966966

66669696

96696666

69966969

69669666

66696669

9696699

69966996

66669666

96696669

96966966

69669669

66696696

66966969

9666969

69696666

66696666

96966969

69669696

69696669

66966996

96669666

96696696

69966966

66669669

In this case, the construction is little different. It is considered as

T := 10000 x A + B,

where

and

A = {6666, 6669, 6696, 6966, 6969, 6996, 9666, 9669, 9696 }

B := {6969, 6996, 6999, 9669, 9696, 9699, 9969, 9996, 9999 }.

Thus, there are total 81 entries given in above magic square of order 9. Even though the sum of members of A and B are different,
Still, we get pandiagonal magic square of order 9 with magic sum

Sox9 := 700009992 = 1000 x 69993 + 79992,

where
69993 := 6666 + 6669 + 6696 + 6966 + 6969 + 6996 + 9666 + 9669 + 9696

and
79992 := 6969 + 6996 + 6999 + 9669 + 9696 + 9699 + 9969 + 9996 + 9999.

Thus, we have a upside-down pandigonal magic square of order 9 with magic sum S99 := 700009992. Moreover, Each
block of order 3 x 3 as specified in the figure is a semi-magic square of order 3 with semi-magic sum: Ss,3 := 233336664.
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4.7.2 Palindromic Magic Square

Example 92. The palindromic pandiagonal magic square of order 9 for the digits 6 and 9 is given by

6669996999600

699696696696396

9696999996966

966699696996609

669896999696306

696969969969496

696699999996496

769696969696909

66696969696%660

696969696969496

760699999996669

669896969696966

666969999969406

696699969996496

99896696696909

966969969969609

666699696996606

6998969996969%

7969699969636

666969969969466

696699696996696

6996969696699

766969696969609

660699999996606

669896696696906

696969999969096

166699969996669

666996969699406

690669696966496

769699999996909

9699669669960

660669999966606

6996999699699

696996999699496

966669969966609

669899696996960

6996996949969%%

906996999699669

060069909966660

069699999996906

6969969096996%6

9966699896660

969699909996909

066996690699606

6906699999666%

960009999966669

669899969996966

696996696699496

696669969966496

99699696996909

666996999699406

666069696966606

69969999999699%

9699696969966

069669909966966

6969996949996%6

900696999696669

9966990966909

066999999999606

6906960969669

6966999996699

996999909999609

060696690096660

690696696696696

79669999966949

666999969999406

6666969996660

699669969966996

96999696999609

9666969696660

669669696966906

6969999999996

966999999999609

6608969696606

699669696966996

696999969999496

960696696696609

669869999966906

666999696999406

696696999696696

9966996996696

It is a block-wise palindromic pandigonal magic square of order 9, where each block of order 3 is a palindromic semi-magic
square with equal magic sums. The magic sums are given by

7000099999989993
3

S99 := 7000099999989993 and S343 = = 2333366666663331  (semi-magic sum).

4.7.3 Bimagic Square

Example 93. The bimagic magic square of order 9 for the digits 6 and 9 is given by
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66666969
69969669
96699969
96966999
66699699
69669999
69696996
96669696
66969996

96966996
66699696
69669996
69696969
96669669
66969969
66666999
69969699
96699999

69696999
96669699
66969999
66666996
69969696
96699996
96966969
66699669
69669969

96699669
66669969
69966969
69669699
96969999
66696999
66969696
69699996
96666996

69669696
96969996
66696996
66969669
69699969
96666969
96699699
66669999
69966999

66969699
69699999
96666999
96699696
66669996
69966996
69669669
96969969
66696969

69969969
96696969
66669669
66699999
69666999
96969699
96669996
66966996
69699696

66699996
69666996
96969696
96669969
66966969
69699669
69969999
96696999
66669699

96669999
66966999
69699699
69969996
96696996
66669696
66699969
69666969
96969669

Here also the 81 combinations are done according previous example, but with different distribution resulting in aupside-down
bimagic magic square. Its magic sums are Sg 9 := 700009992 and Sbg ¢ := 56084162583030534.

The sum of 9 members of each block of order 3 (specified in the figure) is the same as of magic square, i.e., 700009992.

4.74 Palindromic Bimagic Square

Example 94. The palindromic bimagic square of order 9 for the digits 6 and 9 is given by

660069690966660

066999999999600

069696909696966

6906999099966%

6969966906996%%

6996699999669%6

906696999696669

766969909969609

7969969499696

6900969996966%

6969699699696%6

6996996989969%6

9066969896660

996999999999669

9969699696969

600699969996660

060996690699606

669669999966966

90669996999666

9669966069966

99669999966969

060696999696606

066969909969660

669699698996 960

6966696989666%

6969999999996%6

6996969096969%%

6669999999690

666096969696600

666969696969066

69969669669699

6966699999666%6

6999996999966

99669969966909

966699696996609

9699699969966

6996699699669%

696699696996696

69996999699496

969699999996949

9666969696666

966969696969669

669896696696966

660669999966606

6669999699996

9669669669696

966069999966669

9699996999964

669669969966906

666699696996660

666996999699600

6996999999969%%

696696969696696

6969696969666

666996969099660

669669698966960

660699999996666

690969999969696

69969996999699%

6966966669669

9699969499966

9969699969699

9066699699606669

6999969699966

699696999696996

696609969966696

966996969699609

9966969696696

966099999996669

666969999969606

669699969996906

666696696696660

9669699999696

99699909996969

900696690696669

666999694999606

669696999696 966

660069969966660

6969969096996%6

699669698966996

6966999999966%%
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It is a palindromic bimagic square of order 9 with magic sums given by

Sox9 := 7000099999989993

4.8 Magic Square of Order 10

4.8.1 Magic Square

and

Sboyg := 5608416382733678742452716397199.

Example 95. The magic square of order 10 for the digits 6 and 9 is given by

66666666

96696969

96996996

66696696

99999699

96966669

69696999

69969999

66969696

69999669

69966696

66696669

69699669

66669699

69996969

96996666

99999696

66966999

96969999

96696996

96699999

99996999

66966696

69996666

96999669

69969696

96966996

66696969

66666669

69699699

99996996

96999696

66669999

69696969

66966666

66699669

69966669

69999699

96696999

96966696

69699696

96966666

66696999

96999999

69966996

96699699

66666969

99999669

69996696

66966669

66699699

66969999

96696669

96969669

66669696

69996999

96996696

69696996

99996969

69966666

96966969

69969699

69999696

66966996

66699999

99996696

96699669

96996669

69696666

66666999

69996669

66669669

99996666

69966999

96696696

69699999

66969699

96969696

66696996

96996969

66969669

69696696

69966969

99996669

96966999

66666996

69999999

96696666

96999699

66699696

96996999

69996996

96969699

96699696

69696669

66966969

66696666

66666696

69969669

99999999

It is based on the 2 by 2 combinations of ten numbers

These ten numbers are upside-down combining in pairs as {6666,9999}, {6669,6999}, {6696,9699}, {6969,9696}

{6666, 6669, 6696, 6969, 6996, 6999, 9669, 9696, 9699, 9999 } .

{6996,9669}. It is upside-down magic square. Its magic sum is

where

79992 = 6666 + 6669 + 6696 + 6969 + 6996 + 6999 + 9669 + 9696 + 9699 + 9999.

S10x10 := 800660058 = 10000 x 80058 + 80058,
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4.8.2 Palindromic Magic Square

Example 96.

The palindromic magic square of order 10 for the digits 6 and 9 is given by

660666606066660

966969696969669

969969969969969

060966969669666

999996999699999

969666696666969

6969699999696%6

699699999996996

669696969696966

699996696699996

6996669696669%6

060966696669666

6969966966996%6

0606969996960666

6999696969699%6

969966606669969

999996969699999

669669999966966

969699999996969

966969969969669

966999999999669

999969999969999

069666969666966

699966666669996

969996696699969

699696969696996

969669969966969

666969696969666

660666696666666

696996999699696

999969969969999

969996969699969

660699999996666

6969696969696%6

069666606666966

066996696699666

699666696666996

699996999699996

966969999969669

969666969666969

696996969699696

969666666666969

666969999969666

969999999999969

699669969966996

966996999699669

0606696969660666

999996696699999

699966969669996

669666696666966

666996999699666

069699999996966

966966696669669

969696696696969

0606969696960666

099969999969996

969966969669969

696969969969696

999969696969999

699666666066996

969669696966969

6996969996969%6

6999969696999%6

069669969966966

066999999999666

999966969669999

966996696699669

969966696669969

696966666069696

660669999966666

699966696669996

660696696696666

999966666669999

699669999966996

966966969669669

6969999999996%6

069696999696966

969696969696969

666969969969666

969969696969969

669696696696966

696966969669696

699669696966996

999966696669999

969669999966969

0606699699660666

6999999999999%6

966966666069669

969996999699969

666996969699666

969969999969969

6999699699699%6

969696999696969

966996969699669

6969666966696%6

069669696966966

066960606667666

660606969666666

699696696696996

999999999999999

It is a palindromic pandiagonal magic square of order 10 with magic sum S19x10 := 8006600666006592.

4.9 Magic Square of Order 11

49.1 Magic Square

Example 97. The pandiagonal magic square of order 11 for the digits 6 and 9 is given by
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66666666

66696669

69666966

69696969

69966996

69996999

96669666

96699669

99699969

99969996

99999999

99969969

99999996

66669999

66696666

69666669

69696966

69966969

69996996

96666999

96699666

99699669

96696999

99699666

99969669

99999969

66669996

66699999

69666666

69696669

69966966

69996969

96666996

69996966

96666969

96696996

99696999

99969666

99999669

66669969

66699996

69669999

69696666

69966669

69699999

69966666

69996669

96666966

96696969

99696996

99966999

99999666

66669669

66699969

69669996

66699669

69669969

69699996

69969999

69996666

96666669

96696966

99696969

99966996

99996999

66669666

99996996

66666999

66699666

69669669

69699969

69969996

69999999

96666666

96696669

99696966

99966969

99696669

99966966

99996969

66666996

66696999

69669666

69699669

69969969

69999996

96669999

96696666

96669996

96699999

99696666

99966669

99996966

66666969

66696996

69666999

69699666

69969669

69999969

69969666

69999669

96669969

96699996

99699999

99966666

99996669

66666966

66696969

69666996

69696999

69666969

69696996

69966999

69999666

96669669

96699969

99699996

99969999

99996666

66666669

66696966

It is based on the 2 by 2 combinations of 11 numbers

These 11 numbers are upside-down combining in pairs as {6666,9999}, {6669,6999}, {6966,9969 }, {6969, 9696 }, {6996, 9669 }

{6666, 6669, 6966, 6969, 6996, 6999, 9666, 9669, 9969, 9996, 9999 } .

and 6969 . It is upside-down pandiagonal magic square. Its magic sum is

where

90564 := 6666 + 6669 + 6966 + 6969 + 6996 + 6999 + 9666 + 9669 + 9969 + 9996 + 9999.

49.2 Palindromic Magic Square

S11x11 := 905730564 = 10000 x 90564 + 90564,

Example 98. The palindromic pandiagonal magic square of order 11 for the digits 6 and 9 is given by
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660606060666606

066966696669660

69666%666966696

6969669669696

699669969966996

699969999969996

966696660696669

966996696699669

9969966999699

999699969996%99

999999999999999

999699696996999

999999969999999

666699999996666

666966666669666

696666696666696

696969666969696

699669696966996

699969969969996

966669999966669

9669966666996

996996696699699

966969999969669

996996666699699

999696696696999

999999696999999

660699969996666

666999999999666

696666666666696

696966696669696

699669666966996

699969696969996

9666699699666

699969666969996

9666696966666

966969969969669

9696999969699

999696666696999

999996696699999

666699696996666

666999969999666

696699999996696

696966066669696

699666696666996

6969999999969

6996666606669

699966696669996

966669666966669

966969696969669

996969969969699

9996699966999

999996666699999

066696696696666

066999696999666

696699969996696

666996696699666

696699696996696

696999969999696

699699999996996

699966666669996

966666696666609

966969666969669

996969696969699

999669969966999

999969999969999

666696666696666

999969969969999

066669999966666

666996660699666

6669666696696

696999696999696

699699969996996

699999999999996

966666660606669

966966696669669

9966966696969

999669696966999

996966696669699

999669666966999

999969696969999

666669969966666

666969999969666

696696666696696

696996696699696

699699696996996

699999969999996

966699999996669

966966666669669

966699969996669

966999999999669

996966666669699

999666696666999

999969666969999

6666696969666066

666969969969666

696669999966696

696996666699696

699696696696996

6999969699999

699696666696996

699996696699996

966699696996669

966999969999669

996999999999699

999666666666999

999966696669999

666669666966660

666969696969666

696669969966696

6966999996969

696669696966696

696969969969696

699669999966996

699996666699996

9666966966966

966999696999669

996999969999699

999699999996999

9999660666669999

0666666966666066

666969666969666

It is a palindromic pandiagonal magic square of order 11 with magic sum Si1.11 := 9057305727602751.

410 Magic Square of Order 12
4.10.1 Blocks of Order 4

Example 99. The pandiagonal magic square of order 12 for the digits 6 and 9 is given by

69969669

96699999

66666666

99996996

69999669

96669999

66696666

99966996

69699669

96969999

66996666

99666996

66666996

99996666

69969999

96699669

66696996

99966666

69999999

96669669

66996996

99666666

69699999

96969669

99999999

66669669

96696996

69966666

99969999

66699669

966669%6

69996666

99669999

66999669

96966996

69696666

96696666

69966996

99999669

66669999

96666666

69996996

99969669

66699999

96966666

69696996

99669669

66999999

69969666

96699996

66666669

99996999

69999666

96669996

66696669

99966999

69699666

96969996

66996669

99666999

66666999

99996669

69969996

96699666

66696999

99966669

69999996

96669666

66996999

99666669

69699996

96969666

99999996

66669666

96696999

69966669

99969996

66699666

96666999

69996669

99669996

66999666

96966999

69696669

96696669

69966999

99999666

66669996

96666669

69996999

99969666

66699996

96966669

69696999

99669666

66999996

69969696

96699966

66666699

99996969

69999696

96669966

66696699

99966969

69699696

96969966

66996699

99666969

66666969

99996699

69969966

96699696

66696969

99966699

69999966

96669696

66996969

99666699

69699966

96969696

99999966

66669696

96696969

69966699

99969966

66699696

96666969

69996699

99669966

66999696

96966969

69696699

96696699

69966969

99999696

66669966

96666699

69996969

99969696

66699966

96966699

69696969

99669696

66999966
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It is based on the 2 by 2 combinations of twelve numbers

{6669, 6696, 6699, 6966, 6969, 6999, 9666, 9696, 9699, 9966, 9969, 9996 } .

These 12 numbers are upside-down and mirror looking combining as {6669, 6999}, {6696,9699}, {6699,9966}, {6966,9969},
{6969,9696}, {9666,9996 }. It is upside-down pandiagonal magic square. Its magic sum is

S512x12 1= 999999990 = 10000 x 99990 + 99990,

where
99990 = 6669 + 6696 + 6699 + 6966 + 6969 + 6999 + 9666 + 9696 + 9699 + 9966 + 9969 + 9996.

It is block-wise upside-down pandigonal magic square of order 12, where each block of order 4 is a pandiagonal magic

square with equal magic sums given by

999999990
Sixa = 3 = 333333330.

4.10.2 Blocks of Order 6

Example 100. The magic square of order 12 for the digits 6 and 9 is given by

66696669 | 99969966 | 99969666 | 99966999 | 66696699 | 66699996 | 66696696 | 99969699 | 99969696 | 99966969 | 66696966 | 66699969
99669996 | 66996699 | 99669666 | 66996999 | 66999966 | 99666669 | 99669969 | 66996966 | 99669696 | 66996969 | 66999699 | 99666696
96669996 | 96669966 | 69996999 | 69999666 | 96666699 | 69996669 | 96669969 | 96669699 | 69996969 | 69999696 | 96666966 | 69996696
69999996 | 69996699 | 96666999 | 96669666 | 69999966 | 96666669 | 69999969 | 69996966 | F6666969 | 96669696 | 69999639 | 96666696
66996669 | 99666699 | 66999666 | 99666999 | 99669966 | 66999996 | 66996696 | 99666966 | 66999696 | 99666969 | 99669699 | 66999969
99966669 | 66699966 | 66696999 | 66699666 | 99966699 | 99969996 | 99966696 | 66699699 | 66696969 | 66699696 | 99966966 | 99969969
66966669 | 99699966 | 99699666 | 99696999 | 66966699 | 66969996 | 66966696 | 99699699 | 99699696 | 99696969 | 66966966 | 66969969
96999996 | 69666699 | 96999666 | 69666999 | 69669966 | 96996669 | 96999969 | 69666966 | 96999696 | 69666969 | 63669699 | 96996696
96969996 | 96969966 | 69696999 | 69699666 | 96966699 | 69696669 | 96969969 | 96969699 | 69696969 | 69699696 | 96966966 | 69696696
69699996 | 69696699 | 96966999 | 96969666 | 69699966 | 96966669 | 69699969 | 69696966 | 96966969 | 96969696 | 69699699 | 96966696
69666669 | 96996699 | 69669666 | 96996999 | 96999966 | 69669996 | 69666696 | 6996966 | 69669696 | 96996969 | 96999639 | 69669969
99696669 | 66969966 | 66966999 | 66969666 | 99696699 | 99699996 | 99696696 | 66969699 | 66966969 | 66969696 | 99696966 | 99699969
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In this case the construction is based on the similar lines of Example ??. In is just a magic square with same magic sum:

S12x12 1= 999999990 It is block-wise magic square of order 12, where each block of order 6 is a magic square with equal magic

sums given by Sy 1= 999939990 = 499999995.

4.10.3 Blocks of Order 3

Example 101. The magic square of order 12 for the digits 6 and 9 is given by

96996999 | 99666969 | 99969969 | 99699666 | 69699696 | 69996966 | 66966669 | 66996699 | 66696696 | 69669996 | 96969966 | 96669699
99966969 | 96999969 | 99666999 | 69999696 | 99696966 | 69699666 | 66696699 | 66966696 | 66996669 | 96669966 | 69669699 | 96969996
99669969 | 99966999 | 96996969 | 69696966 | 63999666 | 99699696 | 66996696 | 66696669 | 66966699 | 96969699 | 96669996 | 69669966
66969996 | 66999966 | 66699699 | 69666669 | 96966699 | 96666696 | 96999666 | 99669696 | 99966966 | 99696999 | 69696969 | 69999969
66699966 | 66969699 | 66999996 | 96666699 | 69666696 | 96966669 | 99969696 | 96996966 | 99669666 | 69996969 | 99699969 | 69696999
66999699 | 66699996 | 66969966 | 96966696 | 96666669 | 69666699 | 99666966 | 99969666 | 96999696 | 69699969 | 69996999 | 99696969
69669666 | 96969696 | 96666966 | 66966999 | 66996969 | 66699969 | 99699996 | 69699966 | 69999699 | 96996669 | 99666699 | 99966696
96669696 | 69666966 | 96969666 | 66696969 | 66969969 | 66996999 | 69999966 | 99699699 | 69699996 | 99966699 | 96996696 | 99666669
96966966 | 96669666 | 69669696 | 66999969 | 66696999 | 66966969 | 69699699 | 69999996 | 99699966 | 99666696 | 99966669 | 96996699
99696669 | 69696699 | 69996696 | 96999996 | 99669966 | 99969699 | 69666999 | 96966969 | 96669969 | 66969666 | 66999696 | 66696966
69996699 | 99696696 | 69696669 | 99969966 | 96999699 | 99669996 | 96666969 | 63669969 | 96966999 | 66699696 | 66966966 | 66999666
69696696 | 69996669 | 99696699 | 99669699 | 99969996 | 96999966 | 96969969 | 96666999 | 69666969 | 66996966 | 66699666 | 66969696

In this case the construction is based on the similar lines of Example |99, 1t is just a magic square with same magic sum:
S12x12 1= 999999990 It is block-wise magic square of order 12, where each block of order 3 is a semi-magic square with
different semi-magic sums.

4104 Palindromic Magic Square

Example 102. The palindromic pandiagonal magic square of order 12 for the digits 6 and 9 is given by

87



Inder J. Taneja
https://indertaneja.com; https://inderjtaneja.com

2-Digits Universal and Upside-Down Palindromic Magic and Bimagic Squares: Orders 3 to 16,
Zenodo, April 07, 2020, pp. 1-103, http://doi.org/10.5281/zenodo.3743362

699696696696996

966999999999669

666666606666666

999969969969999

699996696699996

966699999996669

666966606669666

999669969966999

696996696699696

9696999999%6969

669966666669966

996669969966699

660669969966666

999966666669999

6996999999969%

966996696699669

66696996996%666

999666666666999

6999999999999%6

966696696696669

669969969969966

996666666666699

6969999999996%6

969696696696969

999999999999999

666696696696666

966969969969669

699666666666996

999699999996999

666996696699666

966669969966669

699966666669996

996699999996699

669996696699966

969669969966969

696966666669696

966966666669669

699669969966996

999996696699999

666699999996666

966660606666669

6999696969996

999696696696999

666999999999666

969666606666969

696969969969696

996696696696699

669999999999966

6996966666969%6

966999969999669

666666696666666

999969999969999

6999966666999%6

966699969996669

666966676667666

999669999966999

6969966666996%6

969699969996969

669966696669966

996669999966699

660669999966666

999966696669999

6996999699969%6

966996666699669

666969999969666

999666696666999

6999999699999%6

966696666696669

669969999969966

996666696666699

696999969999696

969696666696969

999999969999999

666696666676666

966969999969669

699666696666996

999699969996999

666996666699666

966669999966669

699966696669996

996699969996699

669996666699966

969669999966969

696966696669696

966966696669669

699669999966996

999996666699999

666699969996666

966606696666069

699969999969996

999696666696999

666999969999666

969666696666969

6969699999696%6

996696666696699

669999969999966

699696969696996

966999666999669

666666999666666

999969696969999

699996969699996

966699666996669

666966999669666

999669696966999

696996969699696

969699666996969

669966999669966

996669696966699

666669696966666

999966999669999

699699666996996

966996969699669

666969696969666

9996669666999

699999666999996

96669696%696669

669969696969966

9966669966669

696999666999696

969696969696969

999999666999999

666696969696666

966969696969669

699666999666996

999699666996999

666996969699666

966669696966669

699966999669996

9966996669966%9

669996969699966

969669696966969

69696699966%6%6

966966999669669

6996696%6966996

999996969699999

666699666996666

9666069996660669

699969696969996

999696969696999

666999666999666

969666999666969

6969696969696%6

9966969696966%9

669999666999966

It is a palindromic pandiagonal magic square of order 12 with magic sum Si3x13 := 9999999999999990. It is block-wise

pandigonal magic square of order 12, where each block of order 4 is a palindromic pandiagonal magic square with equal
9999999999999990

magic SUms as Syx4 =

3

= 3333333333333330.

The above example of palindromic magic square is for the magic square given in Example (99, In the similar way we
can write the palindromic magic squares for the Examples

411 Magic Square of Order 13

4111 Magic Square

100 and

101

Example 103. The pandiagonal magic square of order 13 for the digits 6 and 9 is given by
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66996699 | 99966696 | 99696996 | 96999666 | 96969696 | 96696966 | 96669996 | 69996669 | 69966969 | 69696999 | 69669669 | 66969699 | 66699969
66969996 | 66696669 | 66996969 | 99966999 | 99699669 | 96999699 | 96969969 | 96696699 | 96666696 | 69996996 | 69969666 | 69699696 | 69666966
69699969 | 69666699 | 66966696 | 66696996 | 66999666 | 99969696 | 99696966 | 96999996 | 96966669 | 96696969 | 96666999 | 69999669 | 69969699
69996966 | 69969996 | 69696669 | 69666969 | 66966999 | 66699669 | 66999699 | 99969969 | 99696699 | 96996696 | 96966996 | 6699666 | 96669696
96699699 | 96669969 | 69996699 | 69966696 | 69696996 | 69669666 | 66969696 | 66696966 | 66999996 | 99966669 | 99696969 | 96996999 | 96969669
96999696 | 96966966 | 96699996 | 96666669 | 69996969 | 69966999 | 69699669 | 69669699 | 66969969 | 66696699 | 66996696 | 99966996 = 99699666
99969669 | 99699699 | 96999969 | 96966699 | 96696696 | 96666996 | 69999666 | 69969696 | 69696966 | 69669996 | 66966669 | 66696969 | 66996999
66699666 | 66999696 | 99966966 | 99699996 | 96996669 | 96966969 | 96696999 | 96669669 | 69999699 | 69969969 | 69696699 | 69666696 | 66966996
69666999 | 66969669 | 66699699 | 66999969 | 99966699 | 99696696 | 96996996 | 96969666 | 96699696 | 96666966 | 69999996 | 69966669 | 69696969
69966996 | 69699666 | 69669696 | 66966966 | 66699996 | 66996669 | 99966969 | 99696999 | 96999669 | 96969699 | 96699969 | 96666699 | 69996696
96666969 | 69996999 | 69969669 | 69699699 | 69669969 | 66966699 | 66696696 | 66996996 | 99969666 | 99699696 | 96996966 | 96969996 | 96696669
96966696 | 96696996 | 96669666 | 69999696 | 69966966 | 69699996 | 69666669 | 66966969 | 66696999 | 66999669 | 99969699 | 99699969 | 96996699
99696669 | 96996969 | 96966999 | 96699669 | 96669699 | 69999969 | 69966699 | 69696696 | 69666996 | 66969666 | 66699696 | 66996966 = 99969996

It is based on the 2 by 2 combinations of 13 numbers
{6669, 6696, 6966, 6969, 6996, 6999, 9666, 9669, 9696, 9699, 9969, 9996, 6699 }.

These 11 numbers are upside-down combining in pairs as {6669,6999}, {6696,9699}, {6966,9969 }, {6969, 9696 }, {6996, 9669 },
{9666,9996} and 6699 . It is upside-down pandiagonal magic square. Its magic sum is

S13x13 := 1066996689 = 10000 x 106689 + 106689,
where

106689 := 6669 + 6696 + 6966 + 6969 + 6996 + 6999 + 9666 + 9669 + 9696 + 9699 + 9969 + 9996 + 6699.

4112 Palindromic Magic Square

Example 104. The palindromic pandiagonal magic square of order 13 for the digits 6 and 9 is given by
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669966999669%66
669699969996%46
696999696999696
699969666969996
966996999699669
969996969699969
999696696696999
666996666699606
696669999966696
699669969966996
966669696966669
9696669696669
996966696669699

9996669696669
6669666966696
696666999666696
699699969996996
9666996969966
969669666966969
996996999699699
669996969699966
6696966966969
696996666699696
699969999969996
966969969969669
969969696969969

996969969969699
669969696969%66
669666969666966
696966696669696
6999669996699
966999969999669
969999696999969
999669666966999
666996999699666
6966969696669
6996966966969
9666966666666
969669999966969

969996666699969
999669999966999
666969969969666
696669696966696
699666969666996
96666669666666
9696669996669
9969999699969
669999696999%66
669669666966966
696996999699696
699996969699996
966996696699669

969696969696%69
996996696699699
669996666699%66
669669999966%66
696969969969696
699969696969996
966966969669669
9699666966699
9996669966699
666999969999666
696699696996696
699669666966996
966696999696669

966969666969669
969996999699969
999696969696999
066996696699666
696696666696696
699669999966996
966669969966669
969669696966969
996966969669699
669966696669966
669666999666%66
696999969999696
699999696999996

9666999699666
969699696996969
996969666969699
669996999699966
669696969696966
696996696699696
699996666699996
966969999969669
969969969969969
999669696966999
666966969669666
696666696666696
699666999666996

699966696669996
966966999669669
969999969999969
999699696996999
666969666969666
696696999696696
6996969696699
9666966966966
969696666696969
996969999969699
669969969969%66
669669696966%66
696966969669696

699669696966996
9666669696666
969666696666969
996966999669699
669999969999%66
669699696996%66
696969666969696
699996999699996
966996969699669
969996696699969
999696666696999
666969999969666
696669969966696

696969999969696
699969969969996
966969696969669
969966969669969
9996666966667999
666966999669666
696699969996696
699699696996996
966669666966609
969696999696969
996996969699699
669996696699%66
669696666696966

6966966966669
699696666696996
966669999966669
969669969966969
996969696969699
669966969669966
6696666966669
696966999669696
699999969999996
966999696999669
969969666969969
999696999696999
666996969699666

669696999696966
696996969699696
699996696699996
96699666669966
969969999969969
999669969966999
666969696969666
696666969666696
699666696666996
9666669966666
969699969996969
996999696999699
669969666969966

666999696999666
696669666966696
699696999696996
966696969696669
969696696696969
996996666699699
669969999969%66
6666996996696
696969696969696
699966969669996
966966696669669
969966999669969
999699969996999

It is a palindromic pandiagonal magic square of order 13 with magic sum Si3,13 := 10669966999669956.

4.12 Magic Square of Order 14
412.1 Magic Square

Example 105. The magic square of order 14 for the digits 6 and 9 is given by

99969996

96996696

69666969

96966669

69996966

99699669

69969666

99666996

96666999

66699966

66999699

66969969

96696699

69699696

66699699

99699969

96966696

69669996

96696669

99669666

69696999

96996969

69996996

66999696

66969966

96666699

99969669

69966966

66999669

66699696

99669966

96696696

69669969

96996999

99966996

96969996

69966969

66969699

69996699

99699666

69696966

96666669

66969696

66999666

66699669

96999699

96666696

96966996

99696969

96699969

69699996

69966699

99666999

99966966

69996669

69669966

69696699

66969669

66996999

66699666

96969696

96696969

99669996

96669966

99969969

96996996

99696966

69966669

69669699

69996696

96666996

69996969

69969996

69699969

99969966

69666966

66966669

66696699

66996696

96696999

96969666

96999669

99669696

99699699

69969969

69699966

99969699

99699696

99669669

66696696

66996699

69666669

66966966

69999996

96666969

96696996

96966999

96999666

96699966

96669699

69999696

69969669

69699666

66996669

66696966

66966696

69666699

96969969

96999996

99666969

99696996

99966999

69999666

69966999

69696996

99966969

99699996

66966699

69666696

66996966

66696669

96669669

96699696

96969699

96999966

99669969

99666696

69666996

96996669

96666966

69969699

99969696

69999669

99696999

96699666

69696969

66699969

66999966

66969996

96966699

69666999

99666669

96696966

69999966

96996699

69699699

96669696

99969666

96969669

99696696

69966996

66699996

66999969

66966969

99696669

96966966

96669969

99666699

66966996

69969966

96699699

69699669

96999696

69669666

99966696

69996999

66696969

66999996

96996966

96699996

99696699

66966999

66996969

69999969

96969966

69969696

99669699

99966669

69669669

69696696

96669666

66696996

96966969

99966699

66969666

66996996

66696999

96669996

96999969

69999699

99699966

99666966

69696669

69669696

69966696

96699669
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It is based on the 2 by 2 combinations of ten numbers

{6669, 6696, 6699, 6966, 6969, 6996, 6999, 9666, 9669, 9696, 9699, 9966, 9969, 9996 } .

These fourteen numbers are upside-down in pairs as {6669,6999}, {6696,9699}, {6699,6699}, {6966,9969}, {6969,9696},
{6996,96699} and {9666,9996}. It is upside-down magic square. Its magic sum is

where

S14x14 := 1166666655 = 10000 x 116655 4 116655,

116655 = 6669 + 6696 + 6699 + 6966 + 6969 + 6996 + 6999 + 9666 + 9669 + 9696 + 9699 + 9966 + 9969 + 9996.

4.12.2 Palindromic Magic Square

Example 106. The palindromic magic square of order 14 for the digits 6 and 9 is given by

999699969996999

96966969669969

6966696969666

969660696666%69

6999694669699%

996996696699699

6996966664969%

996669969966699

966669999966669

606999666999666

669996999699966

669699696996966

96696699966%669

69699696969969%6

666996999699666

996999696999699

969666969666969

696699969996696

966966696669669

996696666696699

696969999969698

969969696969969

6996996996999

6699969669996

669699666994966

966666999666669

9969669669699

699669666966996

6699966969996

6669969694699666

9966996669669

966966769669669

6966994969966%

969969999969969

9926696996699

969699969996%69

6996696969669%6

669696999696966

6999669966999

996996666699699

6969696669699

966666696666669

669696969496966

669996666699966

606996696699666

96999699699969

966660969666669

969669969966969

996969696969699

966999696999669

6969996999969

6996669996669%

996669999%66699

999669666966999

6999666966699%6

6966996669966

696966999669698

669696696696960

6699699996996

666996666699666

969696969696969

966969696969669

996699969996699

966699666996669

999499696996999

969969969969969

996969666969699

6996666966669

696696999696696

6996696966999

966669969966669

6996969696999

6996999699969

6969996969969

999699666996999

696669666966696

667666696666960

66696699966%666

669966969669%66

966969999969669

969696666696969

969996696499969

996696969696699

996996999699699

6969969699499

696999666999696

999696999694999

996996969699699

996696696696699

666966969669666

669966999669966

696666696666696

669669666966966

6999999699999

966669696966669

966969969969669

969669999966969

969996666699969

966999666999669

966696999696669

6999696969999

699696696696996

696996666699696

669966696669966

666969666969660

669666969666966

696666999666696

969699696996969

969999949999949

996669696966699

996969969969499

999669999964999

6999666669999

6996699999669

696969969969496

9966969696699

996999969999699

669666999666966

696666969666698

669969666969966

666966676669666

966696696696669

966996949699669

969696999694969

9699966699996

996699696996699

996666969466699

696669969966696

969966696669969

966669666966669

6996969996969%

999696969496999

6999966969999

996969999969699

966996666699669

6969696969696%

6069996969966

6699966699996

669699969996966

969666999666%69

6966699996669

996606696666699

966969666969669

699999666999996

969966999669969

6969969999969

966696969496669

9996966666699

9696966966669

996966969669699

6996699699669%

666999969999666

669999696999966

669669696966%66

996966696669699

969669666966969

9666996969%6669

996666799666699

669669969966966

6996996669699

966996999499669

6969966966969

969996969699969

6966966666669

999666969666999

6999699996999

60696969696%666

6699999699999%66

969969666969969

966999969999669

996966999669499

6696699996696

669969696969966

6999996969999

969699666996969

6969696969699

996696999696699

999666696666999

696696696696696

6969669666969

966696666696669

666969969969666

969669696964969

9966699966699

669696666696966

669969969969966

666969999969666

966699969996669

969999696999969

6999699969999

996999666999699

996669666966699

696966696669696

696696969696696

6966696966699

966996696699669

It 1s a palindromic magic square of order 14 with magic sum
magic square with magic sum Sy .4 := 2703270332973294.

S1ax14 1= 11666666666666655. The middle block of order 4 is a
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4.13 Magic Square of Order 15
4.13.1 Magic Square

Example 107. The pandiagonal magic square of order 15 for the digits 6 and 9 is given by

39969996 | 99996699 | 66699669 | 96696696 | 99666966 | 69969969 | 69999999 | 69696996 | 66969699 | 96999666 | 6669966 | 66666969 | 66996669 | 99696999 | 69666666
66996666 | 99699969 | 96696966 | 66969666 | 96666699 | 96996969 | 99969966 | 69969996 | 99999999 | 66669699 | 66696996 | 69666696 | 99666999 | 69699669 | 69996669
96696669 | 69669669 | 99669966 | 96666969 | 66999999 | 66666966 | 99996996 | 99969969 | 66696666 | 66969996 | 69696699 | 96996999 | 69969666 | 69996696 | 99699699
66969669 | 96666696 | 69699666 | 96999699 | 66666996 | 69666669 | 66696969 | 99699966 | 66999969 | 69966966 | 99996999 | 99969999 | 69996699 | 99666666 | 96699996
69669966 | 66999666 | 66666699 | 69969999 | 99996666 | 66699996 | 69696696 | 99669699 | 99966969 | 96696999 | 99696669 | 69996966 | 96999669 | 96669969 | 66966996
39696996 | 69699699 | 69669999 | 66696966 | 99966669 | 96699669 | 66969969 | 96996666 | 96666999 | 99666696 | 69996969 | 99999666 | 66669966 | 66999996 | 69966699
66666999 | 99669996 | 69966666 | 69696669 | 66966969 | 99696696 | 96669666 | 99999669 | 96996699 | 69996996 | 96699999 | 66699699 | 69669969 | 99966966 | 66999966
69966969 | 99966996 | 99699996 | 99669969 | 96999966 | 99999699 | 96696666 | 69996999 | 69696966 | 69666699 | 66996696 | 66966669 | 66699999 | 66669666 | 96669669
96996696 | 66666666 | 99996669 | 99696699 | 69699996 | 69999666 | 66999699 | 69666969 | 69966996 | 66699966 | 99669669 | 96699969 | 96666966 | 66969999 | 99966999
96669699 | 96999999 | 99966696 | 69666996 | 69999669 | 66969966 | 69966999 | 66996966 | 99666669 | 69696969 | 66669969 | 99696666 | 99999996 | 96696699 | 66699666
39669666 | 69966669 | 66996969 | 69996666 | 66699969 | 69696999 | 66669669 | 66966699 | 96699966 | 99699999 | 69666966 | 96669996 | 99969699 | 96996996 | 99996696
69699999 | 66966966 | 69999699 | 66669996 | 69666999 | 96666666 | 96996669 | 66696696 | 99699669 | 99999969 | 99969666 | 66996699 | 96696996 | 69969966 | 99666969
66696699 | 69999966 | 96666996 | 66996999 | 96699699 | 99669999 | 99696966 | 66666669 | 69669666 | 99966666 | 96999996 | 69969669 | 66966696 | 99996969 | 69699969
69999969 | 96696969 | 66966999 | 99999966 | 99699666 | 99966699 | 69669996 | 96669999 | 66666696 | 66999669 | 69969699 | 99666996 | 69696666 | 66696669 | 96996966
39996966 | 66696999 | 96999969 | 99969669 | 69966696 | 66996996 | 99666699 | 96699666 | 69999996 | 6666669 | 66966666 | 69699966 | 99696969 | 69669699 | 66669999

In this case, the construction is little different. It is considered as
T := 10000 x A + B,

where
A = {6666, 6669, 6696, 6699, 6966, 6969, 6996, 6999, 9666, 9669, 9699, 9966, 9969, 9996, 9696 }

and
B := {9999, 6669, 6696, 6699, 6966, 6969, 6996, 6999, 9666, 9669, 9699, 9966, 9969, 9996, 9696 } .

Thus, there are total 225 entries given in above magic square of order 15. Even though the sum of members of A and B are
different, Still, we get magic square of order 15 with magic sum

Soxg := 1233336654 = 10000 x 123321 4 126654
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where
123321 := 6666 + 6669 + 6696 + 6699 + 6966 + 6969 + 6996 + 6999 + 9666 + 9669 + 9699 + 9966 + 9969 + 9996 + 9696
and

126654 := 9999 + 6669 + 6696 + 6699 + 6966 + 6969 + 6996 + 6999 + 9666 + 9669 + 9699 + 9966 + 9969 + 9996 + 9696.

Thus, we have a upside-down magic square of order 15 with magic sum Si5.15 := 1233336654.

4.13.2 Semi-Magic Squares

Below is an another example of semi-magic square of order 15, where each block of order 5 is a pandiagonal magic
squares with different magic sums.

Example 108. The semi-magic square of order 15 for the digits 6 and 9 is given by

66666669 | 69699696 | 69966966 | 96999969 | 99666999 | 66966696 | 66999669 | 96666699 | 96699996 | 99969666 | 66696969 | 69669966 | 69996996 | 96969999 | 99699699
96996966 | 99669969 | 66666999 | 69696669 | 69969696 | 96696699 | 99969996 | 66969666 | 66996696 | 96669669 | 96966996 | 99699999 | 66699699 | 69666969 | 69999966
69696999 | 69966669 | 96999696 | 99666966 | 66669969 | 66999666 | 96666696 | 96699669 | 99966699 | 66969996 | 69669699 | 69996969 | 96969966 | 99696996 | 66699999
99669696 | 66666966 | 69699969 | 69966999 | 96996669 | 99969669 | 66966699 | 66999996 | 96669666 | 96696696 | 99699966 | 66696996 | 69669999 | 69999699 | 96966969
69969969 | 96996999 | 99666669 | 66669696 | 69696966 | 96669996 | 96699666 | 99966696 | 66969669 | 66996699 | 69999999 | 96969699 | 99696969 | 66699966 | 69666996
66966969 | 66999966 | 96666996 | 96699999 | 99969699 | 66696669 | 69669696 | 69996966 | 96969969 | 99696999 | 66666696 | 69699669 | 69966699 | 96999996 | 99669666
96696996 | 99969999 | 66969699 | 66996969 | 96669966 | 96966966 | 99699969 | 66696999 | 69666669 | 69999696 | 96996699 | 99669996 | 66669666 | 69696696 | 69969669
66999699 | 96666969 | 96699966 | 99966996 | 66969999 | 69666999 | 69996669 | 96969696 | 99696966 | 66699969 | 69699666 | 69966696 | 96999669 | 99666699 | 66669996
99969966 | 66966996 | 66999999 | 96669699 | 96696969 | 99699696 | 66696966 | 69669969 | 69996999 | 96966669 | 99669669 | 66666699 | 69699996 | 69969666 | 96996696
96669999 | 96699699 | 99966969 | 66969966 | 66996996 | 69999969 | 96966999 | 99696669 | 66699696 | 69666966 | 69969996 | 96999666 | 99666696 | 66669669 | 69696699
66696696 | 69669669 | 69996699 | 96969996 | 99699666 | 66666969 | 69699966 | 69966996 | 96999999 | 99669699 | 66966669 | 66999696 | 96666966 | 96699969 | 99966999
96966699 | 99699996 | 66699666 | 69666696 | 69999669 | 96996996 | 99669999 | 66669699 | 69696969 | 69969966 | 96696966 | 99969969 | 66966999 | 66996669 | 96669696
69669666 | 69996696 | 96969669 | 99696699 | 66699996 | 69699699 | 69966969 | 96999966 | 99666996 | 66669999 | 66996999 | 96666669 | 96699696 | 99966966 | 66969969
99699669 | 66696699 | 69669996 | 69999666 | 96966696 | 99669966 | 66666996 | 69699999 | 69969699 | 96996969 | 99969696 | 66966966 | 66999969 | 96666999 | 96696669
69999996 | 96969666 | 99696696 | 66699669 | 69666699 | 69969999 | 96999699 | 99666969 | 66669966 | 69696996 | 96669969 | 96696999 | 99966669 | 66969696 | 66996966

It is semi-magic square as sum of rows and columns are the as of above magic square, but the principal diagonals sum is
different.
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The above magic square is of type 5 x 3. Below is another example of semi-magic square of order 15, where each
block of order 3 is also a semi-magic square with different semi-magic sums

Example 109. The semi-magic square of order 15 for the digits 6 and 9 is given by

99666996 | 69666969 | 69699969 | 96999669 | 66696966 | 96699699 | 66669696 | 99966696 | 69999966 | 96966999 | 66999996 | 96666699 | 66969666 | 99699999 | 69966669
69696969 | 99669969 | 69666996 | 96696966 | 96999699 | 66699669 | 69996696 | 66669966 | 99969696 | 96669996 | 96966699 | 66996999 | 69969999 | 66966669 | 99699666
69669969 | 69696996 | 99666969 | 66699699 | 96699669 | 96996966 | 99969966 | 69999696 | 66666696 | 66996699 | 96666999 | 96969996 | 99696669 | 69969666 | 66969999
96969696 | 66996696 | 96669966 | 66966999 | 99699996 | 69966699 | 99669666 | 69669999 | 69696669 | 96996996 | 66696969 | 96699969 | 66669669 | 99966966 | 69999699
96666696 | 96969966 | 66999696 | 69969996 | 66966699 | 99696999 | 69699999 | 99666669 | 69669666 | 96696969 | 96999969 | 66696996 | 69996966 | 66669699 | 99969669
66999966 | 96669696 | 96966696 | 99696699 | 69966999 | 66969996 | 69666669 | 69699666 | 99669999 | 66699969 | 96696996 | 96996969 | 99969699 | 69999669 | 66666966
96999666 | 66699999 | 96696669 | 66666996 | 99966969 | 69999969 | 96969669 | 66996966 | 96669699 | 66969696 | 99696696 | 69969966 | 99666999 | 69669996 | 69696699
96699999 | 96996669 | 66699666 | 69996969 | 66669969 | 99966996 | 96666966 | 96969699 | 66999669 | 69966696 | 66969966 | 99699696 | 69699996 | 99666699 | 69666999
66696669 | 96699666 | 96999999 | 99969969 | 69996996 | 66666269 | 66999699 | 96669669 | 96966966 | 99699966 | 69969696 | 66966696 | 69666699 | 69696999 | 99669996
66969669 | 99696966 | 69969699 | 99669696 | 69666696 | 69699%66 | 96996999 | 66699996 | 96696699 | 66669666 | 99969999 | 69996669 | 96966996 | 66996969 | 96669969
69966966 | 66969699 | 99699669 | 69696696 | 99669966 | 69669696 | 96699996 | 96996699 | 66696999 | 69999999 | 66666669 | 99969666 | 96666969 | 96969969 | 6699699%
99699699 | 69969669 | 66966966 | 69669966 | 69699696 | 99666696 | 66696699 | 96696999 | 96999996 | 99966669 | 69999666 | 66669999 | 66999969 | 96666996 | 96966969
66666999 | 99969996 | 69996699 | 96969666 | 66999999 | 96666669 | 66966996 | 99696969 | 69969969 | 99669669 | 69666966 | 69699699 | 96999696 | 66696696 | 96699966
69999996 | 66666699 | 99966999 | 96669999 | 96966669 | 66999666 | 69966969 | 66969969 | 99696996 | 69696966 | 99669699 | 69669669 | 96696696 | 96999966 | 66699696
99966699 | 69996999 | 66669996 | 66996669 | 96669666 | 96969999 | 99699969 | 69966996 | 66966969 | 69669699 | 69699669 | 99666966 | 66699966 | 96699696 | 96996696

It is semi-magic square as sum of the rows and columns are the same as of above magic square, but the principal diagonals sum
is different.

4.13.3 Palindromic Magic Square

Example 110. The palindromic magic square of order 15 for the digits 6 and 9 is given by
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6666966666966

666969999969666

669666999666960

669969666969966

696669949966696

696966696669696

699699696996996

996699999996699

966696999696669

966969696969669

969666969666969

969999969999969

6999669669999

996996969699699

9969966699699

696966969669496

699699969996996

6999999999999

966696969696669

966999666999669

969696666696949

969969999969969

669696696696966

996969666969699

9966996996699

666666696666600

666999696999666

9666699966669

669996999699966

696669696966696

969666696666969

969999696999969

996696696696697

9969699969969

999669696966999

666666969666666

666999969999666

6999669996699%6

6699969696996

6966996669966%6

6969966666996

6996699999669%6

669699999996%66

966669666966667

966969969969669

666969696969666

669666969666960

669969999969966

6966999999669

666669666966660

6966996996699

6999666966699

966699696996669

9966699966699

6969969996994%

969999666999969

9669666669669

996999969999699

966996696699669

969696969696949

6996996669969%

6999666669999

966699969996667

9969669669699

6969969696996%

9699694969696

996666969666699

996949999969699

966999999999669

969669666966969

666969969969666

669666696666966

6699969699996

6966669996666%

6666969996666

969969969969969

996666096666699

996999696999699

966966999669669

969696999696969

6669996669966

669696666696960

669999969999966

6966966966969

666696969696666

699669696966996

6999669696699

966669999966669

999699999996999

696969666969696

669669666966966

966669696966669

696666969666696

666699696996666

6996999999699

996696999696699

669969949969966

9996666966669

696969999969696

666966999669466

699996969699996

996999666999699

966996066699669

969699969996969

969996696699969

996696969696699

996969969969699

9969666669699

969669999966969

666996696699660

6996966696999

966699666996669

966966969669669

666699969996660

969999999999969

669696999696966

669969696969966

696666096666696

696999696999696

6966699966699

6999699969996

669999666999966

966966696669669

6969999699969

969966999669969

6696969696966

996969496969699

6966966666966%6

969699696996%69

6996966966969%6

996669666966699

96606996996666

999666969666999

666669999966666

666999999999666

996999999999699

696669666966696

666669969966660

6966696966699

996699696996699

966666999666669

999696999696999

6969696969694%6

666966696669600

6999699999699%

669996696699966

966996969699669

969699666996949

969996666699969

6696996999696

966696696696669

9969696969699

6969966699969

666996666699666

6999996999999

669999999999966

966969666969669

969669969966969

969966969669969

669699696996966

996966999669699

696696999696696

666669696966666

6996666966669

996669999966699

669966999669966

966996999699669

969669696966969

969966696669969

669669999966966

996996696699699

696696969696696

666699666996666

699696666696996

996699969996699

966699999996669

999669666966999

696969969969696

6669669696696

6999969699999

966969999969669

666699999996666

6966966696699

669669969966966

6699666666996

9996996969969

969666999666969

666996969699666

996669696966699

966666969666669

6966999699669

696996696699696

969996999699969

6999966699999

996996666699699

999699969996999

969696696696969

666996999699666

996699666996699

966696666696669

6966699996669

6969999999969

969969666969969

6996996996999

996966696669699

966999696999669

666066999666666

6969696969699

669669696966%66

669966969669966

6966996969966%6

696966999669696

969996969699969

6996969696999

996966949669699

966999969999669

666696676696660

6996969996969

669699666996966

669996666699966

999669999966999

969699999994969

666969666969660

996669969966699

966666096666609

It is a palindromic magic square of order 15 with magic sum Si5.15 := 12333366666663321.

4.14 Magic Square of Order 16

We observe that the 4-digits combinations considering 2 by 2 maximum goes up to 256 possibilities resulting in magic
squares of orders 9 to 16. The following magic squares of order 16 are with all possible 256 combinations.

4141 Magic Square

Example 111. The pandiagonal magic square of order 16 for the digits 6 and 9 is given by
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96696969

69966696

99969969

66699696

96966966

69696699

99699966

66969699

96666999

69996666

99999999

66669666

96996996

69666669

99669996

66999669

99969696

66699969

96696696

69966969

99699699

66969966

96966699

69696966

99999666

66669999

96666666

69996999

99669669

66999996

96996669

69666996

66696696

99966969

69969696

96699969

66966699

99696966

69699699

96969966

66666666

99996999

69999666

96669999

66996669

99666996

69669669

96999996

69969969

96699696

66696969

99966696

69699966

96969699

66966966

99696699

69999999

96669666

66666999

99996666

69669996

96999669

66996996

99666669

96666996

69996669

99999996

66669669

96996999

69666666

99669999

66999666

96696966

69966699

99969966

66699699

96966969

69696696

99699969

66969696

99999669

66669996

96666669

69996996

99669666

66999999

96996666

69666999

99969699

66699966

96696699

69966966

99699696

66969969

96966696

69696969

66666669

99996996

69999669

96669996

66996666

99666999

69669666

96999999

66696699

99966966

69969699

96699966

66966696

99696969

69699696

96969969

69999996

96669669

66666996

99996669

69669999

96999666

66996999

99666666

69969966

96699699

66696966

99966699

69699969

96969696

66966969

99696696

96996966

69666699

99669966

66999699

96666969

69996696

99999969

66669696

96966996

69696669

99699996

66969669

96696999

69966666

99969999

66699666

99669699

66999966

96996699

69666966

99999696

66669969

96666696

69996969

99699669

66969996

96966669

69696996

99969666

66699999

96696666

69966999

66996699

99666966

69669699

96999966

66666696

99996969

69999696

96669969

66966669

99696996

69699669

96969996

66696666

99966999

69969666

96699999

69669966

96999699

66996966

99666699

69999969

96669696

66666969

99996696

69699996

96969669

66966996

99696669

69969999

96699666

66696999

99966666

96966999

69696666

99699999

66969666

96696996

69966669

99969996

66699669

96996969

69666696

99669969

66999696

96666966

69996699

99999966

66669699

99699666

66969999

96966666

69696999

99969669

66699996

96696669

69966996

99669696

66999969

96996696

69666969

99999699

66669966

96666699

69996966

66966666

99696999

69699666

96969999

66696669

99966996

69969669

96699996

66996696

99666969

69669696

96999969

66666699

99996966

69999699

96669966

69699999

96969666

66966999

99696666

69969996

96699669

66696996

99966669

69669969

96999696

66996969

99666696

69999966

96669699

66666966

99996699

It is based on the 2 by 2 combinations of 16 numbers

These eleven numbers are upside-down combining in pairs as {6666,9999}, {6669, 6999}, {6696,9699}, {6699,9966}, {6966,9969},

{6666, 6669, 6696, 6699, 6966, 6969, 6996, 6999, 9666, 9669, 9696, 9699, 9966, 9969, 9996, 9999 }.

{6969,9696}, {6996,9669 } and {9666,9996}. It is a pandiagonal upside-down magic square. Its magic sum is

where

133320 = 6666 + 6669 + 6696 + 6699 + 6966 + 6969 + 6996 + 6999 + 9666 + 9669 + 9696 + 9699 + 9966 + 9969 + 9996 + 9999.

S16x16 := 1333333320 = 10000 x 133320 + 133320,

It is block-wise pandigonal magic square of order 66, where each block of order 4 is a pandiagonal magic square with equal
magic sums given by

Sixg 1=

1333333320

-

96

= 333333330.
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4.14.2 Palindromic Magic Square

Example 112. The palindromic pandiagonal magic square of order 16 for the digits 6 and 9 is given by

699696969696996

966999696999669

666968969669666

999669696966999

896996999699696

969699666996969

869666999666966

996969666969699

699996666699996

966699999996669

b66666666666666

§99969999969999

6966966966966%6

969999969999969

669966696669966

996669969966699

6669696969496606

999666909666999

699699694996996

966996969699669

0696696669669

996966999669699

696999666999696

969696999690969

666669999960666

999966666009999

6999999999996

966696660096669

669969969949966

996666096606699

6966999699669

9699669669999

999699690990999

666996969699666

966969096949669

6996669696696

996999666999699

669696999696966

969669666966969

696966999669696

9999999999999

b66696666096666

966669999960669

699966660069996

996699969996699

669996696699966

969969969969969

696666696666676

966966969669669

699669696966996

999696969696999

866999496999666

969666999666969

896969666969696

996996999699699

669699466996966

9b6666666666669

699969999969996

9999666669999

666699999996666

969966696669969

696669969966696

996696896696699

669999949999966

699996696699996

966699909996669

b66666696666666

999969969969999

6966966666966%6

9699999999999

669966666669966

996669999960699

699696999690996

966999666999469

666966999669406

999669660960999

696996969699696

969699694996969

6696690966696

996969696969699

666669969966666

9999669666999

6999969999996

966696896696669

669969999969966

996666666066699

896699999996696

969996666699969

866969666969666

999666999666999

699699666996996

966996999699669

669669896966966

996966969669699

696999696999696

969696969696969

9999996999999

666696896696666

966669969966669

899966096669996

996699999996699

669996666699966

969969999969969

896666686666696

9969966699699

666996999699666

966969666969669

6996699966696

996999696999699

669696969696966

969669896966969

896966989669696

966666696660669

699969969949996

999996096699999

06669996999666

969966666669969

696669999966696

996696666696699

6699999999996

966966999669669

699669666960996

9996969969099

666999660999666

969666969660969

696969694949696

996996909699699

0696996999696

696696999896696

969999660999969

669966999669966

996669666966699

6999969969999

9666999699666

b66666969666606

999969696969999

696996696699696

9696996999096

b69666696660966

996969969969699

699696660090996

9669999999966

b66966666669666

999669999966999

669969666969966

996666999666699

6966996669966%6

969996999699969

6666699696666

999966969669999

699999496999996

966696969696669

669669969966966

9969696669699

696999969999696

969696696696969

666969999969666

999666066666999

6996999996996

966996666699669

996699660996699

669996999499966

969969666949969

8966669996666%6

9999996969999

666696969696666

966669696966669

6999669696699

996999969999499

669696696694966

969669969960949

696966696669496

9996999999499

666996666699666

9669699994966

899666666666996

969966999649969

696669666966696

996696999896699

0699996669996

966666969666669

699969696969996

999996969699999

666699696996666

969666696660949

696969969949496

996996696099499

6696996999896

966966660669669

699669999966996

999696666696999

066999999999666

6969966666996%6

969699999996969

669666666666966

996969999969699

699696696696996

966999969999669

666966696669666

999669969966999

696696969696696

969999696999969

669966969669966

996669696966699

699996999699996

966699666996669

666666999666666

999969666969999

669669999966966

§96966666669699

6969999999696

969676666696969

666969949969666

999666496066999

899699969996996

966996696699669

669969696969966

996666969666699

6966996969966%6

969996969699969

b66669666966666

§99966999669999

699999666999996

966676999696669

§96999999999699

669696666696966

969669999966969

8969666666696%6

999699949996999

866996496699666

966769969969669

699666696666996

§96699696996699

669996969699966

969969696969969

6966669696666%6

§99999666999999

666696999696666

966669666966669

699966999669996

9696666666696

6969699999696%6

§96996666699699

669699999996966

966966696669669

899669969966996

999696696696999

666999969999666

969966969669969

6966696969666%6

99669696%696699

669999696999966

966666999666669

699969666969996

§99996999699999

866699666996666

It is a block-wise palindromic pandigonal magic square of order 16, where each block of order 4 is a palindromic pandiagonal
magic square with equal magic sums. The magic sums are given by

4.14.3 Bimagic Square

S16x16 1= 13333333333333320

and

Sixg 1=

13333333333333320

4

Example 113. The bimagic square of order 16 for the digits 6 and 9 is given by

97

= 3333333333333330.
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99999999

69966996

66696669

96669666

99969669

69996666

66666999

96699996

99696966

69669969

66999696

96966699

99666696

69699699

66969966

96996969

66699666

96666669

99996996

69969999

66669996

96696999

99966666

69999669

66996699

96969696

99699969

69666966

66966969

96999966

99669699

69696696

96666996

66699999

69969666

99996669

96696666

66669669

69999996

99966999

96969969

66996966

69666699

99699696

96999699

66966696

69696969

99669966

69966669

99999666

96669999

66696996

69996999

99969996

96699669

66666666

69669696

99696699

96966966

66999969

69699966

99666969

96996696

66969699

99696696

69669699

66999966

96966969

99666966

69699969

66969696

96996699

99999669

69966666

66696999

96669996

99969999

69996996

66666669

96699666

66996969

96969966

99699699

69666696

66966699

96999696

99669969

69696966

66699996

96666999

99996666

69969669

66669666

96696669

99966996

69999999

96969699

66996696

69666969

99699966

96999969

66966966

69696699

99669696

96666666

66699669

69969996

99996999

96696996

66669999

69999666

99966669

69669966

99696969

96966696

66999699

69699696

99666699

96996966

66969969

69966999

99999996

96669669

66696666

69996669

99969666

96699999

66666996

99669669

69696666

66966999

96999996

99699999

69666996

66996669

96969666

99966696

69999699

66669966

96696969

99996966

69969969

66699696

96666699

66969996

96996999

99666666

69699669

66999666

96966669

99696996

69669999

66666969

96699966

99969699

69996696

66696699

96669696

99999969

69966966

96996666

66969669

69699996

99666999

96966996

66999999

69669666

99696669

96699699

66666696

69996969

99969966

96669969

66696966

69966699

99999696

69696999

99669996

96999669

66966666

69666669

99699666

96969999

66996996

69999966

99966969

96696696

66669699

69969696

99996699

96666966

66699969

99966966

69999969

66669696

96696699

99996696

69969699

66699966

96666969

99669999

69696996

66966669

96999666

99699669

69666666

66996999

96969996

66666699

96699696

99969969

69996966

66696969

96669966

99999699

69966696

66969666

96996669

99666996

69699999

66999996

96966999

99696666

69669669

96699969

66666966

69996699

99969696

96669699

66696696

69966969

99999966

96996996

66969999

69699666

99666669

96966666

66999669

69669996

99696999

69999696

99966699

96696966

66669969

69969966

99996969

96666696

66699699

69696669

99669666

96999999

66966996

69666999

99699996

96969669

66996666

It is constructed with same 16 numbers used in previous example. According to previous example, it is universal bimagic square
with magic and bimagic sums given by

Sde6:::1333333320 and Sbuvd6222114747472525252536.

Moreover, each block of order 4 is a magic square with magic sum Sy.4 := 333333330.

4144 Palindromic Magic Square

Example 114. The palindromic bimagic square of order 16 for the digits 6 and 9 is given by
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bbb66oba000666 | 966996696699669 | 999699969996999 | 6999699999699%6 | 666969969969666 | 966699999996669 | 999996666699999 | 699666696666990 | 669696999696966 | 969966969669969 | 996669696966699 | 696999666999696 | 669999696999%66 | 969669666766969 | 996966999669499 | 6966969969669
999669999960999 | 699999969999996 | 666696696696666 | 966966066669609 | 999966696069999 | 699696666696996 | 666999999999666 | 966669989966069 | 996699666996699 | 696969696969696 | 669666969666966 | 969996999699969 | 9699696969969 | 9666699966669 | 669969666969966 | 969699694996969
699996690099996 | 999666666666999 | 966969999969669 | 666699969996666 | 699699999996996 | 999969969969999 | 9666666%6666669 | 666996666699660 | 6969669696696%6 | 996696999696699 | 969999666999969 | 669669696966960 | B96669666966696 | 9699969699969 | 969696969696969 | 669966999669966
966999969999669 | 666669999966666 | 699966666669996 | 9999669669699 | 966696666090669 | B669666%6669666 | 699669969966996 | 999999999999999 | 969969696969969 | 669699666996%66 | 696996999699696 | 996666989666699 | 8966699966699 | 669996969699%66 | 696699696996696 | 996969664949699
669699696996966 | 969969666969969 | 996666999666699 | 696996969699696 | 669996999699%66 | 969666969666969 | 996969696969699 | 696699666996696 | 666669969966666 | 966999999999669 | 999696666696997 | 699966696669996 | 666966666669666 | 66696696696649 | 999999969999999 | 699669999966996
996696769696699 | 696966999669696 | 669669666966966 | 969999696999969 | 996999666999699 | 696669676966696 | 669966969669966 | 967696999696969 | 999666696666999 | 699996666699996 | 666699999996666 | 966969969969669 | 999969999969999 | 699699969996996 | 666996696699666 | 966666666666669
696969666969696 | 996699696996699 | 969996969699949 | 669666999666966 | 696666969666696 | 996996999699699 | 969699666996969 | 669969696969966 | 699999999999996 | 999669969964999 | 966966696669669 | 666696666696666 | 699696696696996 | 999966666669999 | 9666999996666 | 666999969999666
969966999669969 | 6696969699696 | 696999696999696 | 996669666966699 | 969669696966969 | 669999666999966 | 6966969996966%6 | 996766969669699 | 966996666699669 | 666666696666666 | 699969969969996 | 999699999996999 | 966699969996669 | 666969999969666 | 699666666666996 | 999996696699999
669969969969966 | 969699999996969 | 9969966669699 | 696666696666696 | 669666666666966 | 969996696699969 | 996699969996699 | 696989999969696 | 666999696999666 | 966669666966669 | 999966999669999 | 699696969696996 | 666696999696666 | 4966969669649 | 999669696966999 | 699999666999996
996966696069699 | 696696666696696 | 669999999999966 | 967669969966969 | 996669999966699 | 696999969999696 | 669696696696966 | 969966666669969 | 999996969699999 | 699666999666996 | 666969666969666 | 966699696996669 | 9969966699699 | 699969696969996 | 666666969666666 | 966996999699669
6966999999906%6 | 996969969969699 | 969606696606%69 | 66999666699966 | 696996696099696 | 996666666666699 | 969969999969969 | 669699969996960 | 69%669666966996 | 999999696999999 | 966696969696669 | 666966999669600 | 699966969669996 | 999696999696999 | 966999666999669 | 666669698966666
969696666090969 | 669966696669966 | 696669969966696 | 996999999999699 | 969999969999969 | 669669999966%66 | 6966666666969 | 996696696696699 | 966666999666669 | 666996967699666 | 699699696996996 | 999969666969999 | 966%69696969669 | 666699666996666 | 699996999699996 | 999666969666999
666996999099666 | 966666969666669 | 999969696969999 | 6999966699699 | 66669969990666 | 966969666969669 | 999666999666999 | 699996989699996 | 669966666669966 | 6969669669699 | 996999969999699 | 696669999966696 | 669669969966%66 | 969999999999969 | 996696666696699 | 696966696669696
999999660999999 | 699669696966996 | 666960%69669666 | 966698999696669 | 9996969699699 | 699966999669996 | 666669666960666 | 966999896999669 | 996969999969699 | 696699969996696 | 669996696699966 | 969666666666909 | 9666669666669 | 9899666669969 | 669699999996966 | 969969949949969
699666969000996 | 999996999699999 | 966699666996669 | 666969696969666 | 699969666969996 | 999699696996999 | 966996969699669 | 666660999666060 | 6966966966966%6 | 996966666669699 | 969669999966969 | 669999969999960 | 696999999999696 | 996669969966699 | 969966696669969 | 669696606696966
966669690960669 | 666999666999666 | 699696999696996 | 999966969669999 | 966966999669669 | 666696969696666 | 6999996969999%6 | 999669666966999 | 969699969996969 | 669969999969966 | 696666666666696 | 996996696699699 | 969996666699969 | 669666696666966 | 696969969969696 | 996699999996699

It is a block-wise palindromic bi magic square of order 16, where each block of order 4 is a palindromic magic square with
equal magic sums. The magic sums are given by
13333333333333320

S16x16 := 13333333333333320 and Sixa = 1 = 3333333333333330.

The bimagic sum is given by
S16x16 := 11474754675467502925324532452536.

5 Author’s Contributions to Magic Squares

The item-wise author’s work on magic squares is as follows:

i. Digital Numbers Magic Squares - [B], 16} [7, 8,9, (10, ?];

ii. Block-Wise Construction of Bimagic Squares - [11];
iii. Connections with Genetic Tables and Shannon’s entropy - [12];
iv. Selfie and Palindromic-type Magic Squares - 28, ?];
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v. Intervally Distributed and Block-Wise Magic Squares - [14, (15} (16} 28];

vi. Multi-digits and Number Patterns Magic Squares - [[17, 27]];

vii. Perfect Square Sum Magic Squares with Uniformity, Minimum Sum and Pythagorean Triples - [[18] [19];
viii. Block-Wise Constructions of Magic and Bimagic Squares - [20, 21],22], 23, 126, 129, 131]];

ix. Magic Crosses: Repeated and Non Repeated Entries - [24]];

x. Representations of Letters and Numbers With Equal Sums Magic Squares of Orders 4 and 6 - [25].

xi. Bordered Magic Squares - [32],133] 134, 135, 137]].
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