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Abstract

This work brings magic and semi-magic squares of orders 4, 6, 8 and 10 for reduced entries. By reduced or less entries, we
understand that instead of normal n® entries of a magic square order n, we are using less numbers. Moreover, in these situations the
entries are no more sequential numbers. These entries are non-sequential positive and negative numbers. In some cases, these may
be decimal or fractional values depending on the orders of a magic squares. In this work we bring different ways of writing magic
and semi-magic squares of orders 4, 6, 8 and 10. These are based on three types of magic squares, i.e., cornered, single-digit bordered
and double-digit bordered magic squares. The pandiagonal magic squares for reduced entries for the orders 4, 6, 8 and 10 are also
considered. In case of order 6, we have given two different ways of pandiagonal magic squares. Most of the results are with magic
rectangles. In each case, these are considered with equal width and length. Previously, the author brought similar kind of work
[30, 131}, 132, 133, 34} 35]] for the orders 3 to 12 specially for the dates and days of the year 2025, where the dates are few entries and
days are the sums of magic squares. This work is revised and enlarged version of previous work.
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1 Introduction

This work brings magic and semi-magic squares of orders 4, 6, 8 and 10 for reduced entries. By reduced or less entries, we understand
that instead of normal n? entries of a magic square order 1, we are using less numbers. Moreover, in these situations the entries are no
more sequential numbers. These entries are non-sequential positive and negative numbers. In some cases, these may be decimal or
fractional values depending on the orders of a magic squares. In this work we bring different ways of writing magic and semi-magic
squares of orders 4, 6, 8 and 10. These are based on three types of magic squares, i.e., cornered, single-digit bordered and double-digit
bordered magic squares. The pandiagonal magic squares for reduced entries for the orders 4, 6, 8 and 10 are also considered. In case
of order 6, we have given two different ways of pandiagonal magic squares. Most of the results are with magic rectangles. In each
case, these are considered with equal width and length. The table below give the number of reduced entries algebraic magic squares
constructed in this work except the order 4. It is due to F. Gaspalou [3].

Orders | Magic Squares = Pandiagonal Magic Squares | Semi-Magic Squares Total

4 1 1 0 2
6 2 2 1 5
8 5 1 3 9
10 9 1 10 20

The author [30, 31}, 32, 33, 34, 35] also worked on similar kind of work but from different point of view. This work is for the magic
squares of orders 3 to 12 for the dates and days of the year 2025, where the dates are few entries and days are the sums of the magic
squares. This work is revised and enlarged version of previous work.

2 Magic Square of Order 4

Example 2.1. The famous Khajuraho magic square of order 4 is given by
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34 34 34 34

7 121 14 34
34 2 13 8 11 34

34 16 3 10 5 34
34 9 6 15 4 34

34 34 34 34 34

In this case, we shall present two different forms of less entries magic squares of order 4. One is pandiagonal and another is normal
magic square of order 4.

2.1 Reduced Entries Magic Squares of order 4

We shall present two different forms of reduced entries magic squares of order 4. One is pandiagonal and another is normal magic
square of order 4.

Result 2.1. A pandiagonal magic square of order 4 with reduced entries is given by

Al A2 A3 S-A1-A2-A3
A4 S-A1-A2-A4 A1-A3+A4 A2+A3-Ad
5/2-A3 A1+A2+A3-5/2 5/2-A1 5/2-A2
S/2-A1+A3-A4| §/2-A2-A3+A4 $/2-Ad A1+A2+A4-5/2

e Details

The magic square given in Result 2.1is pandiagonal. We observe that, in the last two lines of this result the sum S is divided by 2. It
means that in case of magic sum as even number, the entries are integers, and in case of magic sum as odd number, the entries are
decimal numbers. The magic square of order 4 is due to F. Gaspalou [3|]. See the examples below

Example 2.2. Let’s consider following two examples of reduced entries magic squares of order 4 based on the Result
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pan /335//335/ pan ;21

11 | 22 | 40 | 262 |335 21 | 22 | 44 | 137 (224

33 | 269 | 4 29 |335 5 | 176 | -18 | 61 |224

127.5|-94.5/156.5| 145.5|335 68 | -25 | 91 | 90 [224

163.5|138.5/134.5|-101.5|335 130 | 51 | 107 | -64 |224
4x4| 335 335 335 335 4x4| 224 224 224 224

Both the examples are pandiagonal. The first examples is with decimal entries as it’s sum is an odd number. The second example is with normal
integers because it has a sum as even number.

The following result is a normal magic square of order with reduced entries. In this case, the entries are always integers independent
of magic sum.

Result 2.2. Let’s consider following magic square of order 4

AT M+A4-A6-A1| A6-A3-A4 A3
E A4 A5 M-A4-A5-A6
B I I Il s e
A2-A3
MoAT-A2-A3 A5-A2- A1+A2+A3 Ao
2*A4+A6 | +2*A4-A5-A6

e Details

The magic square given in Result 2.2|is not a pandiagonal. 1t is a normal magic square. In this case the entries are always intergers
independent of magic sum even or odd numbers. The magic square of order 4 is also due to F. Gaspalou [3]. See the examples below.

Example 2.3. Let’s consider following two examples of reduced entries magic squares of order 4 based on the Result

mgc /10/ mgc /‘]B‘I/
|5 |-11]19 |70 1 |8 | -11 ] 19 | 101
31 | 23| 27 | -11| 70 31 | 23 | 27 | 20 | 101
3 | -1]21 |47 |70 3 | -1 | 52| 47 | 101
25 | -3 33|15 |70 56 | -3 | 33 | 15 | 101
4x4| 70 70 70 70 4x4| 101 101 101 101
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Both the examples give magic square of order 4. One is with even number magic sum and another with odd number magic sum.
There are much more way to write reduced entries magic squares of order 4. See below

Result 2.3. Let’s consider following magic square of order 4 with different kind of reduced entries

Al A2 S-A1-A6-A2 A6

A3 Ad A7 S-A4-AT7-A3
A5+A6-A3 A1+A5-A7 S-A1-A5-Ad A4+AT7+A3-A5-Ab
S-A1-A5-A6(S-A1-A5-A4+AT-A2 | 2*A1+A5+A6+A4-AT+A2-S A5

Result 2.4. Let’s consider following magic square of order 4 with different kind of reduced entries

Al A4 A6 S-A1-A4-Ab6

A2 S-A1-A2-A4 2*A1+A2+A3-A5+A6-S | S-A1-A2-A3+A4+A5-A6

A3 A5 S-A1-A3-A6 A1-A5+A6
S-A1-A2-A3| AT+A2-A5 S-A1-A2+A5-A6 A1+A2+A3+A6-S

Result 2.5. Let’s consider following magic square of order 4 with different kind of reduced entries

Al A3-S+A6 2*5-2*A3-A6-A1 A3
2*S+A4-A3-A6- Al A5 A3-A5-2*A4-
Al S+A6+A1
A2+2*A3- A1+ A2-A5 S A1-A2-Ad 2*A4+A5+27S-
2*S+A1-A4+A6 2*A3-A6-A1-A2
S-A1-A2-A3 A5-A2+2%S-A3- | 2*AT+A2+2*A3- A2
A6-A4-A1 A5-2*S+A6+A4

In the above three results the letter S represents the magic square of order 4. The readers can try to get some examples based on
above three results.
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3 Magic Squares of Order 6

Example 3.1. Let’s consider following two magic squares of order 6

3.1 Reduced Entries Magic Squares of Order 6

Result 3.1. Let’s consider a following magic squares of order 6 with reduced entries:

6 mgc‘ 6 mgc
17 22 11 24129 8 1M 6 30 3 36 4 32 |1M
12 23 18 21|27 10 1M 35117 22 1 24| 2 |1
26 13 20 1535 2 1M 29 |12 23 18 21| 8 | 1M
9 16 25 14 |9 28 MM 27 |26 13 20 15|10 | 1M
4 3 36 30 32 | 1M 9 |19 16 25 14 |28 | 111
33 34 1 7|5 31|M 5 7 3 1 33 31 1M
OUT 1M1 11 11 11 111 111 OuT M 1M 1M 11 M
The first magic square is cornered and another the second one is single-digit bordered.
Based on cornered magic square below is a reduced entries of magic square of order 6.
A1 M”::'%' A6-A3-A4 A3 S-M-A10 A10
A6 A4 A5 M-A4-A5-A6| S-M-AT1 A1
A2+A3-A6 | A1+A2-A5| M-A1-A2-A4 A4;f;_:\6' :/'A'i;fg 2*2’1“_/2;;10
M-A1-A2-A3 | A0A% ATrA2+AS A2 S-M-A12 A12
2*A4+A6 | +2°A4-A5-A6
2*S-3*M+AI1- 3*M-2*S-Al
A8+3*A4- S-M-A8 | +2*A8-3*A4 S-M-A9 (S-M)/2 | (5*M-3*S)/2
A11+A10 +A11-A10+A9
2*M-S-Al+ A8- S-aTMEAT-
sads AM1At0 | B 2*A8 +3*A4- A9 (5*M-3*S)/2| (S-M)/2
A11+A10-A9

Details:
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It is a cornered magic square of order 6 having magic square of order 4 at upper left corner. The two magic rectangles of orders 2 x 4
are of equal width and length. The letters M and S represents the magic squares of orders 4 and 6 respectively. In order to avoid decimal
entries, the magic sums M and S should be of same type, i.e., either even or odd numbers.

Below are two examples based on the Result

Example 3.2. Let’s consider following two examples:

1a|mgc /140/ 1b|mgc )51/
21 |87 |-21|123| 0 | 30 |140 21 | 88 |-21| 23| 10 | 30 | 151
26 |24 | 25 | 35| 63 |-33(140 26 (24 | 25|36 | 53 |-13| 151
19 |18 43 |30 | -1 | 31 |140 19 |18 |44 30| 9 | 31 [151
44 119|163 | 22| -2 | 32 | 140 45 |-19 /63 | 22| 8 | 32 [ 151
2 |-74(131| 1 [ 15| 65 |140 12 |-53 110 | 11 | 20 | 51 [ 151
28 (104 |-101 29 | 65 | 15 {140 28 [ 93 |-70| 29 | 51 | 20 | 151
140 140 140 140 140|140 151 151 151 151 151|151

The magic sums of above two examples are as follows:

First Example Second Example
Myyq =110 Myyq =111
S6><6 — 140 S6><6 — 151

Above two examples are considered with magic sums as even and odd numbers. The magic rectangles sums are:

First Example Second Example
MR;.4 = 30 x 60 MRj,4 = 40 x 80.

Result 3.2. Let’s consider a following magic squares of order 6 with reduced entries:
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Details:

It is a normal magic square of order 6. The letter S represent the magic sum of order 6.

A19+A20+A21+A22+ S-A19-A20-A21-
A23-A4-A7-A11-A15 Ad AT ATl AT5 A22-A23
S-A12-A5-A8-A16- A5 A8 A12 A16 A19
A19
A4+A7+A11+A15-A20 S-A4-AS-Al2
A21-A22-A23-A1-A2- | TAZTHA22+A23-ATT- A9 A13 A17 A20
A3+A5+A8+A12+A16| / AB-ATS-A16-A13-
A9-AT1+AT+A2+A3
S+A16+A13+A6- | A21+A22+A23+
Al A19+A3-A1-A18-A14- | A20-A16-A13- Al4 A18 A21
2*A21-A22-A23-A20 | AG6+A19-A3
S+AT6+ATS- Af;:;: :*;2130:22*&201 iy S-A19-A20-A21-A22
A2 A6 ASTAG-AIOFA3-| ) A8 AT5-A16-A13 | 2°A23+A4+AT+ATT A22
A10-A21-A22- N N N
A23.A20.A7.ps | T2A9-2TA6+27AI9- | +A15-A5-A9-A14
A11-A2-A3-S
2*S+A4-A8 A15+A16-
A12+A18+A14+A21+ P AD+ 2 AG.2A1 A19+:\20+A21+A22+
A3 A20+A1Z+A7+A8+A1 A0 A2t A3 AT2AS. 2*A23-A4-A7- A23
5+A9-2 AE+A19+A11- 2 A14-AT0-2*A21-A22. A*11+A5+A9+A14—
A2-2*A3-S 3%A23.2*A0 2*A15-A16-A17-A18

Below are two examples based on the Result

Example 3.3. Let’s consider following two examples:

2a|mgc /150/ 2b|mgc JJS/
78 114 |17 | 21| 25| -5 |150 78 | 14 |17 | 21| 25| 20 |175
40 [ 15 [ 18 | 22 | 26 | 29 | 150 65| 15 | 18 | 22 | 26 | 29 |175
-4 | 55 (19 |23 |27 |30 |150 -4 (80|19 |23 |27 |30 (175
11 |-21|77 | 24 | 28 | 31 |150 M| 4 |77|24|28| 31 |175
12 |16 | -1 |110|-19| 32 {150 12 |16 |24 |85 | 6 | 32 [175
13|71 ]20|-50| 63 | 33 {150 13 46 |20 | 0 | 63| 33 [175
150 150 150 150 150|150 175 175 175 175 175|175

3.2 Reduced Entries Pandiagonal Square of Order 6

Result 3.3. Let’s consider a following magic square of order 6 with reduced entries:

9
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Details:

S-A1-A2-A3-A4-A5 Al A2 A3 A4 A5
S-2*A4-A12-A11-2*A3- Al5-2 S/3+f Ad-
A6 A7 A8 2'A5-A2 +A6+2*A7- | 2°S/3-A15-AT-A16 | f:;‘f;:sfg;ﬁ N
A13 +2*A16-A1+A9
A2-2*A7+A13+A1-A9
A15+A11+3*A3+3"Ad+| S-A15-2*AT1-4"A3-
5+S/6+A5+A3+ 4*A5+A2-A14-A8 | 4*A4-5*A5-A2+A14
A9 A4-AB-A6-2*AT | A10 A1 +2*A12-2*A6-3*A7- | +2"AB-2*A12+3*A6
A10-A16-A9 A10+2*A13-3*A16 +5*A7+A10-2*A13
+2"A1-2"A9-5*S/6 | +4"A16-2%A1+2*A9
AT1-
S/3+2*A5+A2+A13+A Atz A3 AT+ATE-ATIHAIAAG- | o o 2+5/3-AS-AZ-AT3
3+A4-A14-A6-AT- A13+A9-A3-A5
A16+A1-A9
47S/3-A15-3"A5-2"A13] A11+2*A3+2"A4+2"A5
A4 Ats 3*A4+A8-2"A12 +A2-A14+A12-2*A6- A6 A4+A5-AB+A12-
+2"A6+3*A7-A11-2*A3] 2*A7+A13-2*A16+A1- A7+A13-A16
A2+2*A16-A1+A9 A9-5/3
. S/2-A2-3*A3-3*Ad
S/6+AB-A1Z | A15-5/3+3TAS+3"A4- +A14 +A8-A12 AT1+2%A3+A4+2"A5+
S/3-A11-A5- FAGHATAIOS | 2°AB+2°AI2-2A6- | S/3+ASHAIR-AT-AT6- | oo o e AT
A13+A7+A16  |A16-A1+A9-A15-| 3*A7+A11+2"A3-A10 A9 2 AL A AT 213 | ATOLATE. 2 ATGs AL A
AS5-A3-A4 +A13-2*A16+A1-A9 \ 2 AG AT

It is a pandiagonal magic square of order 6. The letter S represent the magic sum of order 6. In order to get non-decimal entries,
the magic sum should be multiple of 6. If the entries in a magic square of order 6 are sequential numbers, then it is impossible to get
pandiagonal magic square. In this case the entries are non sequential type. See the examples below.

Example 3.4. Let’s consider following two examples representing pandiagonal magic squares of order 6

3a| pan ﬁ(( 3b| pan /90/
5|1 [12(13 14| 15|60 -15| 15 | 18 | 21 | 24 | 27 | 90
16 |17 |18 | 8 |-28| 29 | 60 30|33 36|24 |-90| 57 | 90
19 [-41120| 21| 0 | 41|60 39 |-126| 42 | 45 |-33(123| 90
2 [22|23/30|-7|-10|60 -18 | 48 | 51 | 72 |-27|-36 | 90
24 | 25 |-20| -8 |26 | 13 | 60 54 | 57 |-54|-48| 60 | 21 | 90
4 126 | 7 |-4|55|-28|60 0 | 63| -3(-24/156|-102| 90
60 60 60 60 60 60 90 90 90 90 90 90

The above example is without any division. The result below give another way to write a pandiagonal magic square of order 6,

where we have four equal sums semi-magic squares of order 3.

10
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Result 3.4. Let’s consider a following magic square of order 6 with reduced entries:

AG+AT-

2536 | | ZSBAT | 25/3-A2 | A2+ATS3 | 2'5/3-A3
S+A1-A6- 5+5/3-A3-A2
A6+A8-5/3| " §/3:A7-A1| A2+ Ad-5/3|° A3+A5-5/3
A7-A8 Ad-AS
2'5/3-A8 [S/3+A8-Al A1 | 2°S/3-A4 | A4+A5-5/3 | 2+S/3-A5
A2 | SA2A3| A3 A6 | S-AG-AT7 A7
s-n2-A4 [PEHASAL ¢ s as | soae-ag |POTATHAS T hriad
4+A5-S A1-S/3
A | SALAS | AS A8 | S/3-AB+AT1 | 2°5/3-Al

Details:

It is a pandiagonal magic square of order 6. The letter S represent the semi-magic sum of order 3. In order to get non-decimal entries,
the magic sum of order 6 should be multiple of 6. If the entries in a magic square of order 6 are sequential numbers, then it is impossible
to get pandiagonal magic square. In this case the entries are non sequential. See the example below.

Example 3.5. Let’s consider a following example representing pandiagonal magic squares of order 6

pan ,120/
14 | 35| 11 | 26 | 11 | 23 | 120
38 |-16 | 38 | 14 | 26 | 20 | 120
\12Q 8 41|11 |20 (23|17 |120
14 129 |17 (26| 5 | 29 |120
26 |14 | 20| 2 |56 | 2 (120
20 |17 | 23|32 | -1 | 29 ({120
120 120 120 120 120 120

The above pandiagonal magic square is divided in four equal parts of semi-magic squares of order 3. See the figure below.

11
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semi /3/ semi /69/
14 [35|11|60 26 |11|23] 60
38 [-16|38|60 14 |26|20| 60
8 |41]11|60 20 |23]17] 60
60 60 60 60 60 60
semi /5’( semi /‘J/‘I’?/
14 | 29|17|60 26 | 5 |29] 60
26 |14 |20|60 2 |56| 2| 60
20 |17 |23|60 32 | -1|29| 60
60 60 60 60 60 60

Remark 1. The above magic square is constructed with equal sums semi-magic squares of order 3. The work with equal sums magic square of order
3 shall be done elsewhere.

3.3 Reduced Entries Semi-Magic Squares of Order 6
Below is a result for reduced entries semi-magic squares based on Example[3.1]

Result 3.5. Let’s consider following semi-magic square of order 6 with reduced entries:

4A15- A5+ A3+ 2°A] 2AI2+0°AT- [ T Al
6*A7+A12 | 14-4*A12-A7 |6*A15-A13-A14
4*A7- 4*A15-A9-
3*A15+A9+A Al A4+A7-A6-A1| A6-A3-Ad A3 A10-A11-
10+A11 5*A7
A15-A9-A7 A6 A4 A5 AT-A4-AS- A9
A6
A15-A10-A7 | A2+A3-A6 A1+A2-A5 |A7-A1-A2-Ad A4;’;5;:6' A10
A15-A11-A7 | A7-A1-A2-A3 AS-A2- | AT+AZ+A3+ A2 ATl
2*A4+A6 | 2*A4-A5-A6
5*A7-A12- | 4*A12-2*A13- |7*A15+A13+A1 AT A1 5*A7-A12-
3*A15 2*A14 4-2*A12-10*A7 3*A15

Details:

It is a single-digit bordered semi-magic square of order 6 embedded magic square of orders 4. It is semi-magic only at one diagonal.
In order to bring it as a magic square we need the following condition:

12



Inder J. Taneja Reduced Entries Algebraic Magic and Semi-Magic Squares of Orders 4, 6, 8 and 10,
https://inderjtaneja.wordpress.com; https://numbers-magic.com; Zenodo, July 05, 2025, pp. 1-85, https://doi.org/10.5281/zenodo.15814675

M=Z=xS§, (1)

where M and S are magic sums of magic squares of orders 4 and 6 respectively.

Below are two examples based on the Result First example is of semi-magic squares and the second example as a magic square
obtained by applying the conditions given in

Example 3.6. Let’s consider a following semi-magic square based on the Result

s1|semi M=2*S/3 180
24 |68 | 21| 3| 0 [44]160
74 | 11 [ 93 |-11] 17 | -24|160
15 | 26 | 20 | 23 | 41| 35 | 160
12| 5| 2 |65]38]38]|160
9 [68]-5|33]14] 41160
26 | -18] 29 | 47| 50 | 26 | 160
160 160 160 160 160|160

The magic and semi-magic sums of above magic square are My, 4 = 110 and Sgps,, . = 160.

Example 3.7. Let’s consider a following magic square with even number magic sum based on the Result [3.5;

s2| mgc M=2*S/3 150°
44 68| -9] 3] o [44]150
64 | 1183 ]-11]17 |-14]150
15 | 26 | 20| 23] 31| 35 | 150
12 | 5 | 2 |55]38] 38150
9 | 58| -5]33]|14] 41150
6 |-18/ 59|47 |50 6 |150
150 150 150 150 150150

The magic sums of above magic square are My,4 = 100 and S¢s = 150. It is a magic square as it satisfies the conditions given in
(1)), i.e., M = % X S.
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4 Magic Squares of Order 8

Example 4.1. Let’s consider following four magic square of order 8

pan }6’0/

7 |60 1 [62]15]52] 9 [54]260
2 |61]| 8 |59]10]|53]16] 51260
64 | 3 |58| 5|56] 11|50/ 13260
260| 57 | 6 | 63| 4 |49]14|55] 12260
23 |44 17 | 46| 31]36] 2538|260
18 | 45|24 | 43| 26373235260
48|19 | 42| 21]40]27]34 29260
41|22|47]20|33]30]|39]28|260
260 260 260 260 260 260 260 260

mgc }6’6

8 | 2 ]62|64 |51 |13 |53 | 7 |260
5 |46 |44 |17 |50 |18 | 20| 60 |260
6 |16 | 31|36 |25|38|49|59 |260
11 |22 (26|37 |32|35(43 |54 |260
61 |24(40 (27 | 34|29(41| 4 |260
56 |42 (3330392823 | 9 |260
5545|2148 |15 (47|19 | 10 |260
58 163 3 | 1|14 52|12 |57 |260
260 260 260 260 260 260 260 260

mgc }66
31 |36 |25 |38[43 22|13 | 52 (260
26 (3732|3523 42| 1 |64 |260
40 |27 |34 29141 24|54 | 11 (260
333039284916 | 9 | 56 |260
18 |17 |44 |50 20 46| 7 | 58 |260
47 148 |21 |15 |19 45|53 | 12 |260
10 | 8 |62 51| 6 | 61|60 2 |260
55|57 3 |14 |59| 4 |63 | 5 (260
260 260 260 260 260 260 260 260

mgc }66

3163|6160 58 8 | 6 |260
62 (64| 2 |4 |5 | 7 |[57]|59]|260
17 |48 | 31 |36 |25 | 38| 21 | 44 |260
20 45|26 |37 |32 35|24 | 41 |260
47 | 18 |40 | 27 |34 |29 |43 | 22 | 260
46 | 19 |33 |30 |39 28|42 | 23 |260
53 |551 9 11|16 | 14 | 50| 52 |260
12 |10 |56 |54 (49| 51| 15 | 13 (260
260 260 260 260 260 260 260 260

The first magic square is pandiagonal with four equal sum pandiagonals magic squares of order 4. The second magic square

cornered magic square. The third magic square is single-digit bordered magic squares. The fourth magic square is double-digit

bordered magic square. The internal magic squares are of orders 4 and 6. In case of forth example, there is only one internal magic

square of order 4. More details on different kinds of magic squares of order 8 refer author’s work [11, (16, 25, 27]. Based on last three

magic squares we shall construct reduced entries magic squares of order 8.
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4.1 Reduced Entries Magic Squares of Order 8

Below are three magic squares of reduced entries constructed based on the Example

Result 4.1. Let’s consider a following magic squares of order 8 with reduced entries:

Aa Ao 2(T-M)/2-A15{ | e A7 2*M-T+A18- | T-M-A23-
A16-A17 A19+A23 2*A18
CAIBA2AT | L i A18- |AT5+AT16+A17 T-M-A23-A13- | 2*M-T+A18
A14+2*A18- (T-M)/2-A15 | (T-M)/2-A16 | (T-M)/2-A17
A13 (T-M)/2 A24-A18+A19 | +A23-A14
T+M-A19
T-M-A7-A8- | A7+A8+A9- A M+A4-A6- [ o ., A3 A10+A11+A12-| T-M-A10-
A9 (T-M)/2 Al (T-M)/2 A11-A12
M-A4-A5-
A7 (T-M)/2-A7 A6 A4 A5 re (T-M)/2-A10 A10
A4+A5+A6-
A8 (T-M)/2-A8 | A2+A3-A6 | A1+A2-A5 |M-A1-A2-A4 ;2 ;3 (T-M)/2-A11 A1
A9 (T-M)/2-A9 | M-A1-A2-A3 AS-A2- | AT+AZ+A3+ A2 (T-M)/2-A12 A12
2*A4+A6 |2*A4-A5-A6
T-2*A13-A14 | A23+3*A18
+A19-3*A18- | A24 ;19+A1J; A20+A21+A221 (T-M)/2- (T-M)/2-A21 (T-M)/2- A13 Al4
(T-M)/2 A20 A22
A23-A24 T+M
A23 M-A23-A18- | T-M-A20-A21- A20 A21 A22 A24 A18
A24 A22

Details:

It is a double-digit bordered magic square of order 8§ embedded a magic square of order 4. The four magic rectangles of orders 2 x 4
are of equal width and length. The letters M and T represents the magic squares of orders 4 and 8 respectively. In order to avoid decimal
entries, the magic sums M and T should be of same type, i.e., either even or odd numbers.

Example 4.2. Let’s consider following two examples:
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1a|mgc ;0‘0/ 1b | mgc /ZfZ‘f

45 | 47 | -43 |39 | 41 | 43| 93 | -65 |200 45 | 47 | -43 | 39 | 41 |43 | 114 | -65 | 221

127 |-45| 83 | 1 -1 | -3|-65|103 |200 127 | -45] 83 | 1 -1 | -3 |-65|124 |221

5 [ 35| 11 |105|-11| 15| 53 | -13 |200 5 [ 35| 11 |126|-11| 15| 53 | -13 | 221

23 | 17 | 21 |17 |19 (63| 11 | 29 [200 23 | 17 | 21 |17 |19 (84| 11 | 29 | 221

25 | 15 7 5179129 9 | 31 (200 25 | 15 7 5 (100129 | 9 31 | 221

27 | 13 | 81 | -7 |33 (13| 7 | 33 (200 27 | 13 | 102 | -7 |33 |13 | 7 33 | 221

107155 113 | -9 |-11|-13| 35 | 37 |200 -86 | 155 113 | -9 | -11 | -13| 35 | 37 | 221

55 (-37|-73 149 | 51 |53 | 57 | 45 |200 55 | -16 | -73 |49 | 51 | 53 | 57 | 45 | 221
200 200 200 200 200 200 200 200 221 221 221 221 221 221 221 221

The magic sums of above two examples are as follows:

First Example Second Example
Myyq =120 My 4 =141
Tsxg = 200 Tswg = 221

Above two examples are considered with magic sums as even and odd numbers. The magic rectangles sums are:

First Example Second Example
MR2X4 =40 x 80 MR2x4 =40 x 80.

Result 4.2. Let’s consider following cornered magic squares of order 8 with reduced entries:
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A1 A4+M-A6-Al AG-A3-Ad A3 S-M-A10 A10 al8 T-S-A18
A6 A4 A5 M-A4-A5-A6 S-M-A11 A1 a19 T-S-A19
A2+A3-A6 A1+A2-A5 M-A1-A2-A4 | A4+A5+A6-A2-A3 | M o+A10 1 2%(S-M)- A20 T-S-A20
+A11+A12 |A10-A11-A12
M-A1-A2-A3 | A5-A2-2*A4+A6 AT+A2+A3 A2 S-M-A12 A12 3°(T-5)-A18-A19-127(5-T) +A18+A19
+2*A4-A5-A6 A20-A21-A22 | +A20+A21+A22
2*S-3*M+A1- 3*M-2*S-Al
A8+3*Ad- S-M-AS8 +2*A8-3*A4 S-M-A9 (S-M)/2 | (5*M-3*S)/2 A21 T-S-A21
A11+A10 +A11-A10+A9
2*M-S-Al+ 3*S-4*M+A1-
A8-3*Ad+ A8 2*A8 +3*Ad4- A9 (5*M-3*S)/2| (S-M)/2 A22 T-S-A22
A11-A10 A11+A10-A9
AT T-5*S AT 4*I+2*s;2*mzt+m-
A14 +2*A9+2*A8+2*A12+A A15 2*;;‘115;;2‘;28':;9_ A16 A17 (T-S)/2 (7*S-5*T)/2
14-3*A4+A18-A19+8*M
8*M-A15-A16-A17
2*T+4*S+A1-2*A11- 2*A14-3*S-3*T-A1
2*A9-2*A8-2*A12- +2*A11+2*A9+2*A8 .
T-5A14 1 A1a+3°A4-A18+A19- | AP | oea12-3+a4+A18-AT0| 0RO T-5-A17 (775-5"1)/2 (1-5)/2
8*M +8*M+A15+A16+A17

Details:

and T should be of same type, i.e., either even or odd numbers.

Example 4.3. Let’s consider following two examples:

17

It is a cornered magic square of order. The magic rectangles of orders 2 x 4 and 2 x 6 are of equal width and length in each case. The
letters M, S and T represents the magic squares of orders 4, 6 and 8 respectively. In order to avoid decimal entries, the magic sums M, S
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2a|mgc ;2‘6 2b|mgc }3§
21 | 87 | -21 (23| 0 | 30| 43 | 37 |220 21 | 88 | -21 |23 110 | 30| 47 | 37 (235
26 | 24 | 25 | 35|63 |-33| 50 | 30 |220 26 | 24 | 25 | 36|53 |-13| 23 | 61 |235
19 |18 | 43 (30| -1 | 31| 24 | 56 |220 19 | 18 | 44 [ 30| 9 | 31| 47 | 37 |235
44 | -19 | 63 |22 | -2 |32 | 42 | 38 |220 45 | -19 | 63 |22 | 8 | 32| 46 | 38 (235
2 |-74 (1131 | 1 |15 [65| 41 | 39 |220 12 |-53 | 110 | 11 | 20| 51| 45 | 39 |235
28 (104 (-101 29|65 | 15| 40 | 40 |220 28 | 93 | -70 |29 51 | 20| 44 | 40 |235
56 (180 |-131|46 | 45 |44 | 40 | -60 |220 90 | 201 |-186| 50 | 49 | 48| 42 | -59 |235
24 (-100| 211 | 34 | 35 | 36 (-60| 40 |220 -6 |-117[270 |34 |35 |36 |-59 | 42 |235
220 220 220 220 220 220 220 220 235 235 235 235 235 235 235 235

The magic sums of above two examples are as follows:

First Example Second Example
My 4 =110 Myyy =111

Sexe = 140 Sexe6 = 151

Tswg = 220 Tsxg = 235

Above two examples are considered with magic sums as even and odd numbers. The magic rectangles sums are:

First Example Second Example
MR2x4 =30 x 60 MR2X4 =40 x 80
MR;6 = 80 x 240 MRy = 84 x 252

Result 4.3. Let’s consider following cornered magic squares of order 8 with reduced entries:
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ars-grMearp | STHABBIZAN- (ZRIZPIMETS-AT o s S-A14-M A2 T-S-A16 A16
4*A12-M A14
A M3%S4 AD 1S AGAOA. | T"S"ATE-AT-A13-A9- | AT6+AT+A13+A9
A1 A4+M-A6-Al A6-A3-A4 A3 A14+2*A12-7*S- +A14-2*A12
+A10+A11 5*M
3*A4+10*M +7*S+3*A4-10*M
2*A16+A18+A19+ |3*T-10*S-A18-A19-
S ASM A6 A4 AS M_A4-AS.AG A9 A1-2*T +9*S+A13 |2*A16-A1-A13-A9 -
+A9+A14-2*A12 A14+2%A12-
+3*A4-10*M+A17 | 3*A4+10*M-A17
S-A10-M A2+A3-A6 A1+A2-A5 M-A1-A2-A4 |A4+A5+A6-A2-A3 A10 T-S-A17 A17
A1+A2+A3+2*A4-
S-A11-M M-A1-A2-A3 A5-A2-2*A4+A6 ASAG A2 A1 T-S-A18 A18
7*S+A13+A14-2*A12
5*M-A12-3*S  |4*A12-2*A13-2*A14 M A13 A14 5¢M-A12-3*S T-S-A19 A19
A
2*A12+2*A1 +6*Ad- T-S-A20 T-S-A21 T-S-A22 (T-S)/2 (7%S-5*T)/2
2*A1+7*S+6*Ad- M 2*A14+4*A12-4*A1-
11*M 14*S-12*A4+22*M
11*M-A13-A9 T-9*S-A13-A9 ZT+IFS+27A13
A14+2*A12-2%A1-| A14+2*A12-2*A1 +2TA9+27A14- A20 A21 A22 (7%S-5*T)/2 (T-S)/2
s AL oAbty |TAIZHAAT £12°A4,
22*M-A21-A20-A22

Details:

It is a cornered magic square of order embedded with a single-digit bordered magic square of order 6. It has magic square of order 4 as
an inner part. The magic rectangles of orders 2 x 6 are of equal width and length. The letters M, S and T represents the magic squares

of orders 4, 6 and 8 respectively. In order to avoid decimal entries, the magic sums M, S and T should be of same type, i.e., either even
or odd numbers.

Example 4.4. Let’s consider following two examples:
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3a|mgc }3’0/ 3b|mgc /2/3‘(
24 | 68 | 21 310 (44|14 | 56 [230 28 169 | 15 | 4 | 1 44| 14 | 56 | 231
74 | 11 | 93 | -11| 17 [-24|-121| 191 |230 71| 1 93 |-11| 17 |-20]|-128| 198 | 231
15 | 26 | 20 | 23 | 41 | 35293 |-223|230 16 | 26 | 20 | 23 | 41 | 35| 300 [-230| 231
12 | 5 2 [65/38|38( 11 | 59 |230 13 5 2 | 653838 11 59 | 231
9168 | -5 (33|14 |41 8 | 62 |230 10 | 68 | -5 |33 |14 41| 8 | 62 |231
26 | -18 | 29 |47 | 50| 26| 5 | 65 |230 23 |-18 | 36 |47 |50 23| 5 65 (231
166 256 |-209| 2 | -1 | -4 | 35| -15|230 173 (264 |-224| 2 | -1 | -4 | 35 | -14 | 231
-96 |-186| 279 |68 | 71 | 74 | -15 | 35 |230 -103(-194 294 (68 | 71 |74 | -14 | 35 | 231
230 230 230 230 230 230 230 230 231 231 231 231 231 231 231 231

The magic sums of above two examples are as follows:

First Example Second Example
My 4 =110 Myys =110

Sexe = 160 Sexe = 161

Tsws = 230 Tswg = 231

Above two examples are considered with magic sums as even and odd numbers. The magic rectangles sums are:

First Example Second Example
MR2x6 =70 x 210 MR2x6 =70 x 210

Result 4.4. Let’s consider following cornered magic squares of order 8 with reduced entries:
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A19+A20+A21+A22+A A4 A7 A1 A15 S-A19-A20-A21-A22-A23 T-S-A29 A29
23-A4-A7-A11-A15
S-A12-A5-A8-A16-A19 A5 A8 A12 Al6 A19 T-s-A30 A30
Ad+AT+ATT+AI5-A20- | o A4-AS-Al2+A21
A21-A22-A23-A1-A2- | TAZZHA23-ATT-AT-AB] A9 A13 A17 A20 T-S-A31 A31
A3+A5+A8+A12+A16 A15-A16-AT3-A9-
AT1+AT+A2+A3
S+A16+A13:A6- A21+A22+A23+
Al A19+A3-A1-A18-A14- | A20-A16-A13- Al4 A18 A21 T-S-A32 A32
2*A21-A22-A23-A20 A6+A19-A3
STAT6AT3-  [ASHAI4+AT0N2 AZI+A22+| (o o0 o,
A2 A6 A9+AG-AI9TAS- | 37AZ3+27A20-AGTABAIS | 5 053, A4+ AT +ATI+ATS- A22 T-5-A33 A33
A10-A21-A22-A23- | A16-A13+2*A9-2*A6+2*A19/
A5-A9-A14
A20-A7-A8 A11-A2-A3-S
A12+A18+A14+A21+A 2°S+A4-A8+A15+A16- * . .
OeATT T+ AB AT A2 AG. IO Az a3, | A19+AZ0+A2T+A22+2*A23 2*S-2*T+A29 | 3*T-3*S-A29-
A3 PG ATO AT A A10 A12-A5-2"A14-AT0.27AD1- | A4-AT-ATI+AS+AI+AT4- A23 +A30+A31+ |A30-A31-A32-
AZ.< No2. 3*An3. 2"A20 2*A15-A16-A17-A18 A32+A33 A33
A30-A29-2"A9+A13- 2*A25+A28+A27+A26-
A2512*S-2*A21-A22- A30+A29+2*A9-A13-T-
s AzS 3*A23-A18-2*A19- s A%e s A27 s A%E S+2*A21+A22+3*A23:A18 T-5)/2 (75572
3*A20-A14+A15+ A16- +2A19+3*A20+ A14-A15-
2*A10+A2+ A4+ AT A16+2*A10-A2-A4-A11+A5-
A5+2*A6-A8+A3 2*A6+A8-A3
A29-A30+2*A9- A30-A29-A28-A27-A26-
A13+T+A25-A11-3*S 2*A9+A13+2*T-2*A25-
nos +2*A21+A22+3*A23+ Ao A7 As 2'A2-A22-3AIAB- | -5)/2
A18+2*A19+3*A20+A1 2*A19-3*A20-A14+A15+A16
4-A15-A16+2*A10-A2- 2*A10+A2+A4+A11-
A4+A5-2*A6+A8-A3 A5+2*A6-A8+A3
Details:

It is a cornered magic square of order embedded with a magic square of order 6. The magic rectangles of orders 2 x 6 are of equal width
and length. The letters S and T represents the magic squares of orders 6 and 8 respectively. In order to avoid decimal entries, the magic
sums S and T should be of same type, i.e., either even or odd numbers.

Example 4.5. Let’s consider following two examples:
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4a|mgc ;2‘0/ 4b /mgc /25(
212 20 | 29 | 41 | 53 |-255] 28 | 92 (220 212 20 | 29 | 41 | 53 |-234| 38 | 92 |251
-120| 23 | 32 | 44 | 56 | 65 | 13 | 107 (220 -99 | 23 | 32 | 44 | 56 | 65 | 23 | 107 (251
-34 | -75| 35 | 47 | 59 | 68 | 253 |-133(220 -34 | -54| 35 | 47 | 59 | 68 | 233 |-103|251
11 |-303(209 | 50 | 62 | 71 | 25 | 95 |220 11 |-282/209| 50 | 62 | 71 | 35 | 95 (251
14 | 26 |-243|526 |-297| 74 | 22 | 98 |220 14 | 26 |-222| 505 |-276| 74 | 32 | 98 |251
17 (409 | 38 |-608| 167 | 77 | 19 | 101 |220 17 | 388 | 38 |-566| 167 | 77 | 29 | 101 | 251
16 |-683|925 | 37 | 34 | 31 | 60 [-200]|220 26 |-641/873 | 47 | 44 | 41 | 65 |-204|251
104 | 803 |-805| 83 | 86 | 89 (-200| 60 |220 104 | 771 |-743| 83 | 86 | 89 |-204| 65 (251
220 220 220 220 220 220 220 220 251 251 251 251 251 251 251 251

The magic sums of above two examples are as follows:

First Example Second Example
Sexe = 100 Sexe = 121
Tswg = 220 Tswg = 251

Above two examples are considered with magic sums as even and odd numbers. The magic rectangles sums are:

First Example Second Example
MR .6 = 120 x 360 MR;y6 = 130 x 390

4.2 Reduced Entries Striped Magic Square of Order 8

By striped magic squares we understand that the magic constructed only with equal width magic rectangles. For more details see the
author’s work [27]. The result below give reduced entries striped magic square of order 8. It also included magic squares of order 4.

Result 4.5. Let’s consider following striped square of order 8 with reduced entries:
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A1-A3-A5-A6- | Af,;ﬁi_m - 2*m+2*A3+2*A5] A5+2*A3-A7- | 2*m-A9-A5- AO- Ao
A8+A7 m m A7-A11-2*A1 | A11+A10-A9 A10 2*A3+A7+A11
A3-A5
+A3+A5+A6 | 3*m+A3+A5 A7-m+A11+2*A1 m+A9- A9+A5+A10- |m-A9+2*A3-A7
m m - -m - - |m- -A7-
(-m) A10+A11-A5- m-A9
+A8-A7-A1 | A6-A8-A11-A1 2*A3-2*A5 m A11
2*A3+A7
2*A3+2*A5-A7- A1 A6+A8+A11- | 2*m+A7-A3-A5- | A5+2*A3-A7- A 2*m+A7+A11- A0
A11-A1 A3-A5 A6-A8 A1l A10-2*A3-2*A5
Al+m-2*A3- Al m+A3+A5-A6-| A3+A5+A6+A8- |[m+A7+A11-A5 ns  |TA3+27AS-AT- AT
2*A5+A7+A11 m A8-AT1 A7-m 2*A3 m A11+A10-m m
ASTAZAT- | A3-A2-A4| AT+AT1-A3 A3 2'm-AG-AB- | 6L AB-A7 A7 A1l
A11+A4 m A1
m+A7+A11-Ad-
A3 A A3+A2+A4-m | m+A3-A7-A11 m-A3 A6+A8+A11-m|m+A7-A6-A8 m-A7 m-A11
A2+2*A3-A7- A 2*m+A7+A11- s AGs ATI-AT A6 A8 2*m+A7-2*A6-
Al1 2*A2-A4-2*A3 A8-AT1
+A7+A11-A2 27AS-AT- 2*A6+A8+AT1
m m-A2 A11+2*A2+A4- m-A4 m+A7-A11-A6 m-A6 m-A8
2*A3 - A7-m

Details:

It is a striped magic square of order 8 where the magic rectangles of order 2 x 4 are of equal width and length, i.e., m X 2m. In this case
the magic sum is T = m X 2m. It includes five magic squares of order 4 also. These are specified in an example.

Example 4.6. Let’s consider following example:
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mgc }66
-70| 6 |80 |64 |-17(-37| 91 | 43 (160
110 | 34 (-40|-24| 57 | 77 |-51| -3 |160
-5 |11 |75 | -1 |-21| 27 | 27 | 47 |160
45 |29 |-35(41 |61 |13 |13 | -7 |160
-29 23|67 |19 |-41| 35| 35| 51 (160
69 |17 |-27( 21|81 | 5 | 5 [-11|160
-33 |15 |75 |23 |47 |31 |39 |-37(160
73 125 |-35(17 | -7 | 9 | 1 |77 |160
160 160 160 160 160 160 160 160

The magic square sum is T = 160 and each magic rectangle of order 2 x 4 is with magic sum 40 x 80. It contains five magic squares
as given below:

mgc ﬁff mgc ﬁﬂ/ mgc ﬁO/
-70 | 6 |80 | 64 (80 -17 |-37| 91| 43 |80 -29 [23| 67 [19(80
110 [34|-40| -24 |80 57 | 77 |-51| -3 (80 69 (17 |-27|21(80
-5 (11|75 -1 (80 -21| 27|27 | 47 |80 -33 [15|75 (23|80
45 [29-35| 41 (80 61 |13 13| -7 (80 73 |25/-35|17 (80
80 80 80 80 80 80 80 80 80 80 80 80

mgc /BO/ mgc /BO/

-41 |135(35| 51| 80 75 |-1{-21]27| 80

81 |5|5(-11| 80 -35 41| 61|13| 80

47 [31|39|-37| 80 67 (19(-41/35| 80

-7 19177 80 -27 1211815 80

80 80 80 80 80 80 80 80

The first four magic squares are of each corner and the fifth one is from the middle part.
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4.3 Reduced Entries Pandiagonal Magic Square of Order 8

Below is a panmagic square of order 8 having the four magic squares of equal magic sums.

Result 4.6. Let’s consider following a panmagic square of order 8 with reduced entries:

e psprpg] 3A4IAT- A2+31;A16- A16+3*A4- T AS A4 AT A5+A8- A16+A4+AT-
Mrsnsepe | ASAZEAI2- | T | 3 TH3AT-A3- A3 PN A16+A3+A6- |A3-A6+A1-A8-
A3-A6-2*T A6+A1-A14 A1+A9 T
A1+4*T+A15
T Al A16+2*A4- |A9-A4-A7+2*T.
A2 A4+A7-A15-T A1 AT ATSATAD A5 T-A9-A4-A7 | 2*T+2*A7+A1- | A16-A1+A10-
A10 A5
ZAAT AT | 3e A4 3%ATI2* A4+ 2* AT+ AT2-| A2+AT3+A14 2*A4-T A3-A4+2*T
AB-T-Ald | 121A3+A6- |A3-A6 +A13:A15] A16-A4-A7 | AB+A16+A7 A16-2*A7 A9+A7-A3 AB+A3+A6-
+A16-A3- A13-A1 2T +A3+A6-A15 | A3-A6+A1-A5 A1+A10 AT0+AS-AS-A4
A6+A1-A2
AT2+A13+A14- 1 A1-Ad-AT+AT3 11?,4;124?;2:2_ »T-A4-AT-A13| 2 | 2 AdtAS- 4*¢1iti7ﬁi1+ 32;2(3-:1(? isA i A4
A16-A1 +2*A15+ A2 A16-A7+A6-AT
2*A15-A2 2*A9+A5-A10 2*A4
A6 A9+T-A11-A6 A11-A8-A9 A8 A12 A15+T-A17-A12| A17-A14-A15 Al4
A1 A9 A10 T-A9-A10-A11 A17 A15 A16 T-A15-A16-A17
A7+A8-A11 | A6+A7-A10 T-A6-A7-Ag | AITATOFATI | s A14-A17 | A12+A13-A16 | T-A12-A13-A15 |2 HATO+ATT-
A7-A8 A13-A14
AGAT-AS A10-A7- A6+A7+A8+2*A A7 CAI2.A13 Al ATEAT3- [A12+A13+A14+2 Ar3
2*A9+A11 9-A10-A11 2*A15+A17 *A15-A16-A17
Details:

It is a pandiagonal magic square of order 8, where the four blocks of order 4 x 4 are of equal magic sums magic squares. See below an
example.

Example 4.7. Let’s consider following example:
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pan ;60/

57 | -87|265(|-135| 21 | 30 | 88 | -39 |200
16 (-114| 11 | 187 | 31 |-18 | -25| 112 | 200
-89|108 | 95 | -14 |-44 |72 | 1 (200
\ZQQ 116|193 |-271| 62 | 92 | 16 |-34 | 26 (200
36 | 54 |-36| 46 | 66 |24 (-66| 76 |200
61 | 51 | 56 |-68| 91 | 81 | 86 |-158|200
26 | 21 |-28| 81 | 56 | 51 |-118| 111 | 200
-23|-26|108 | 41 |-113|-56(198 | 71 |200
200 200 200 200 200 200 200 200

It is pandiagonal magic square of order 8 with four equal sums magic squares of order 4. The magic square sum is Tg.s = 200 and
each magic square of order 4 is with magic sum S4.4 = 100. See below:

mgc mgc /106
57 | -87]265-135/100 21 [ 30| 88 | -39 (100
16 |[-114| 11 | 187 {100 31 |-18|-25| 112 {100

-89 (108 | 95 | -14 {100 -44 172|171 | 1 (100
116 {193 |-271| 62 [100 92 |16 |-34| 26 100
100 100 100 100 100 100 100 100

mgc /190/ mgc /106
36 | 54 | -36 | 46 [100 66 (24 |-66| 76 |100
61 | 51 | 56 |-68 [100 91 | 81| 86 |-158|100
26 | 21 |-28 | 81 |100 56 | 51 |-118| 111 |100
-23|-26|108 | 41 {100 -113|-56/198 | 71 |100

100 100 100 100 100 100 100 100

Remark 2. The above pandiagonal magic square of order 8 is obtained with four equal sums magic square of order 4. The similar kind of work with
four equal sum pandiagonal magic squares of order 4 shall be done elsewhere.
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4.4 Reduced Entries Semi-Magic Squares of Order 8

Below are 2 results for reduced entries semi-magic squares based on Examples[4.1]

Result 4.7. Let’s consider following semi-magic square of order 8 with reduced entries:

A18+2*A17-7*T AYAZ
Tsar7 2R g A F2STATGHATS T-S-A15 T-S-A16 T-S-A18 | A24-A20
A14-A20 2*A14+A21+A22+ AosATT-ATO
A24+2*A20+A23
T-S-A20 A A4 +M-A6-Al A6-A3-A4 A3 5-M-A10 A10 A20
T-5-A21 A6 A4 A5 M-Ad-A5-A6 | OFATIHALZ 275 2EM-AI0L )
S+M A11-A12
T-S-A22 A2+A3-A6 A1+A2-A5 M-A1-A2-A4  |A4+A5+A6-A2-A3| S-M-AT1 AT1 A22
A1+A2+A3+2*A4-A5-
T-S-A23 | M-A1-A2-A3 | A5-A2-2*A4+A6 A A2 S-M-A12 A12 A23
T-S-A24 s-M-Ag | 2> ABATSTA Zz*iigﬂmgﬁzf Ijl+ S-M-A9 (S-M)/2 | (5*M-3*S)/2|  A24
2*A10-A11-A12-M
2*S
AB+AT+3*A4425A| > 02 ASATAS-
T-S-A19 A8 3*A4-2*A10-A11-A12- A9 (5*M-3*S)/2 | (S-M)/2 A19
10+A11+A12-S
2*M
A17+A19+7*S+ 8*T-A18-2*A17-3*S-
A14+A20-T-
A21+A22+A24% | T A4 A16-A15-2*A14-A21- A15 A16 A18 A17
A20+A23-6*T A22-A24-2*A20-A23

Details:

It is a single-digit bordered semi-magic square of order 8 embedded with cornered magic squares of orders 6. It is semi-magic only
at one diagonal. In order to bring it as a magic square we need the following condition:

S:Zxﬂ 2)

where S and T are magic sums of magic squares of orders 6 and 8 respectively.
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Below are two examples based on the Result First example is of semi-magic squares and the second example as a magic square
obtained by applying the conditions given in

Example 4.8. Let’s consider a following semi-magic square based on the Result

1a |semi S=3*T/4 230
3 851 3 [-421] 1 | 1] -5]-215]210
9 | 21 |85]-21] 25 11 |39] 59 |210
11 | 31 |27] 29 [ 23 |73]-23] 61 |210
13| 17 [15] 39 | 39| 9 [ 41| 63 |210
15 | 41 [-17] 63 | 23| 7 [ 43| 65 |210
17 | 15 [-89] 161 | 13 [ 25[ 35| 67 |210
7 | 35 [139] -111] 37 |35 | 25| 57 | 210
285 |-801] 47 [ 471 49 | 51 [ 55 | 53 | 210
210 210 210 210 210 210 210 210

The magic and semi-magic sums of above magic square are My,.4 = 110, Sex¢ = 160 and Ts,,, , = 210. There are two magic
rectangles with equal magic sums MR, .4 = 50 x 100.

Example 4.9. Let’s consider a following magic square with even number magic sum based on the Result[4.7;

1b|mgc S=3*T/4 240
7 [or1[13[-591] 11 ] 9 | 5 [-185]240
1 | 21[85]-21]25]31[39] 59 |240
1 | 31]27] 29 [ 23] 53] 17 | 61 |240
3 [ 17 15|39 |39 29 41| 63 |240
5 | 41]17] 63 | 23| 27| 43| 65 |240
-7 [ 35[-49]121[33[35] 5 | 67 |240
3 |35 [119]-51[37] 5 [35] 57 |240
245 -911[ 47 [ 651[ 49 [ 51 55 | 53 |240
240 240 240 240 240 240 240 240

The magic and semi-magic sums of above magic square are My,4 = 110, Sex¢ = 180 and Tg.gs = 240. It is a magic square as it
satisfies the conditions given in (2),i.e., T = % x T. Moreover, the magic rectangles sums is MRy 4 = 70 x 140.
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Result 4.8. Let’s consider following semi-magic square of order 8 with reduced entries:

s 374 ATT A28+2*A27+2*A14-
.. 7*T+2*S+A26+A25+ T-A19-A20-
T-S-A27 eAB.SoM.3Ag. | TSA24 | 2°A24+2°A13+2°A8+ T-S-A25 T-S-A26 T-S-A28 |A22-A18-A21-
B2 AT 5*M+3*A4+A19+A20+ A27-A17
A22+2*A18+2*A15+A21
) ) 3*A4-3*S+2*A13
T-S-A18 S-M-A15 S-A13-M 2 A;::A’;TNT 3- +A14+2*A8+A9-| S-A14-M S'ﬁfz?m A18
A10+2*A15+2*M
T-S-A19 S-M-A9 AT Ad+M-A6-A1 A6-A3-A4 A3 A9 A19
T-S-A20 S-M-A10 A6 A4 A5 M-A4-A5-A6 A10 A20
T-S-A21 S-M-A11 A2+A3-A6 A1+A2-A5 M-A1-A2-A4 |24 ::_5; :6' A1l A21
A1+A2+A3+2*A
T-S-A22 S-M-A8 M-A1-A2-A3|  A5-A2-2*A4+A6 A2 A8 A22
4-A5-A6
A8- . i 4*S+A11-3*A4-
T-S-A17  |4*S+A9+A10+A11 A13 S-2°AT1+3 Af+A13+A8'2*A13-A14-2*A8- Al4 A15 A17
+A15+5*M A9-2"M A10-2*A15-3*M
A27+A17+7*S | A24+2*A13+2*A8 87T-A28-2"A27-2"Al14-
+A19+A20+A2| +5*M+3*A4+A18 3"S-A26-A25-2"A24-
o A1BADTL. | 4 2A1ST-AT7s A24 2*A13-2*A8-5*M-3*A4- A25 A26 A28 A27
o eA1AA"E A19-A20-A22-2*A18-
2*A15-A21

Details:

It is a single-digit bordered semi-magic square of order 8 embedded with single-digit bordered semi-magic square of order 6. These

are semi-magic only at one diagonal. In order to bring it as a magic square we need some conditions. It is as given below

M

2
§><S and S

3
0T
1

where M, S and T are magic sums of magic squares of orders 4, 6 and 8 respectively.

Below are two examples based on the Result First example is of semi-magic square and the second example as a magic square

obtained by applying the conditions given in

Example 4.10. Let’s consider a following semi-magic square based on the Result
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2a|semi S$=3*T/4 and M=2%S/3 }?6
35 | 291 | 38 |-265| 37 |36 | 34 | 64 |270
43 | 56 | 58 | 99 |-168| 57 | 98 | 27 |270
42 | 61 (11 | 107 | -11 |13 [ 19| 28 |270
41 |60 (16| 14 | 15 | 75|20 | 29 |270
40 [ 59 ( 9 | 8 | 83|20 21| 30 |270
39 (62 (84| -9 |33 |12(18| 31 |270
44 | -98 |22 | -19 |248| 23 | 24| 26 |270
-14 |-221/32 | 335| 33 |34 |36 | 35 (270
270 270 270 270 270 270 270 270

The magic and semi-magic sums of above magic square are My, 4 = 120, Ss;,, , = 200 and Lg,,, , = 270.
Example 4.11. Let’s consider a following magic square with even number magic sum based on the Result

2b|mgc S$=3*T/4 and M=2*S/3 /226
20 |136| 23 |-35|22 |21 |19 | 14 |220
28 | 31|33 | 89 |-83|32|63| 27 |220
27 |36 |11 |97 |-11{13 |19 | 28 |220
26 [ 3516 | 14 | 15| 65| 20| 29 |220
25 (34| 9| 8 | 73|20 21| 30 |220
24 | 37 |74 | -9 |33 |12 18| 31 (220
29 | -8 |22 |-34|138|23 | 24| 26 |220
41 |-81(32 |90 |33 |34 |36 | 35 (220
220 220 220 220 220 220 220 220

The magic and semi-magic sums of above magic square are My,4 = 110, Sex¢ = 165 and Tg.s = 220. It is a magic square as it
satisfies the conditions given in (3).

Result 4.9. Let’s consider following semi-magic square of order 8 with reduced entries:
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A29+2*A28-7*T

T-S-A28 2*T+3*S+A30-A25-A31 T-S-A25 +2'S+A27+A26+ T-S-A26 T-S-A27 T-S-A29 T-A32-A33-A35-
2*A25+A32+A33+ A31-A34-A28-A30
A35+2*A31+A34
Tc.A31 A19+A20+A21+A22+ Ad A7 Al AlS S-A19-A20-A21- Azt
A23-A4-A7-A11-A15 A22-A23
T-S-A32 S-A12-A5-A8-A16-A19 A5 A8 A12 A16 A19 A32
A4+AT+A11+A15-A20- +:§:\22’ﬂ?£§;g
T-S-A33 A21-A22-A23-A1-A2- |0l A9 A13 A17 A20 A33
A3+A5+A8+A12+A16
A11+A1+A2+A3
SEAT+ATS+AG- | o A22+A23+A20-
T-S-A34 Al A19+A3-A1-A18-A14- Al4 A18 A21 A34

A16-A13-A6+A19-A3
2*A21-A22-A23-A20

AS5+A14+A10+2*A21+A2 | S-A19-A20-A21-

S+A16+A13-A9+A6-
2+3*A23+2*A20-A4+A8-| A22-2*A23+A4

T-5-A35 A2 A6 A19+A3-A10-A21- o A22 A35
22 Av3A20. Ay Ag| AT5-ATE-AT3+27A9-2A6 | +AT7+AT1+AT5-AS-
+2*A19-A11-A2-A3-S A9-A14
A12+A18+AT4+A21+A 2*S+A4-AB+A15+A16- | A19+A20+A21+A2
S A3 s 20+A17+AT+A8+A15+ AT 2*A9+2*A6-2*A19 +A2 | 2+2*A23-A4-AT- 23 A30
A9-2*A6+A19+AT1-A2- +A3-A12-A5-2*A14-A10- | A11+A5+A9+AT4-
2*A3-S 2*A21-A22-3*A23-2*A20 |2*A15-A16-A17-A18
A28+A30+7°S+A3 8*T-A29-2*A28-3%S-
2+A33+A35+A31+| A25+A31-T-A30-4*S A25 A27-A26-2*A25-A32 A26 A27 A29 A28
A34-6°T A33-A35-2*A31-A34
Details:

It is a single-digit bordered semi-magic square of order 8§ embedded with a magic square of order 6. These are semi-magic only at
one diagonal. In order to bring it as a magic square we need a condition given in (2)), where S and T are magic sums of magic squares of
orders 6 and 8 respectively.

Below are two examples based on the Result First example is of semi-magic square and the second example as a magic square
obtained by applying the condition given in (2).

Example 4.12. Let’s consider a following semi-magic square based on the Result
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3a|semi /280/

2 |844 | 5 (-566) 4 | 3 | 1 |-93|200
-1 (78 |14 | 17 |21 | 25| 5 | 41 (200
-2 | 50 15| 18 |22 | 26| 29 | 42 |200
-3 | -4 (65| 19 | 23|27 |30(43|200
4 | 11 (-1 77 | 24|28 | 31 |44 (200
-5 12 (16| 9 |100| -9 | 32| 45200
0 | 13 61|20 [-30|63 |33 |40(200
213 |-804| 35 | 606 | 36 | 37 | 39 | 38 (200
200 200 200 200 200 200 200 200

The magic and semi-magic sums of above magic square are S¢.¢ = 160 and Lg,,, , = 200.

Example 4.13. Let’s consider a following magic square with even number magic sum based on the Result

3b| mgc S=3*T/4 200
12 | 814 | 15 |-586] 14 [ 13 [ 11 [-93|200
9 | 78 [14[ 17 [21]25] -5 41200
40 [ 15| 18 | 22 | 26 | 29 | 42 |200
-4 | 55| 19 | 23|27 3043|200
11 |-21] 77 | 24| 28| 31 | 44 |200
12 |16 | -1 [110]-19] 32| 45 |200
10 | 13 | 71| 20 |-50] 63 [ 33 [ 40 |200
143 |-764] 35 | 636 | 36 [ 37 [ 39 | 38 | 200
200 200 200 200 200 200 200 200

Ul | o | |G

The magicsums of above magic squares are S¢x¢ = 150 and Tsxs = 200. It is a magic square as it satisfies the condition given in (2).

5 Magic Squares of Order 10

Below are three examples of magic squares of order 10.

Example 5.1. Let’s consider a magic square of order 10
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mgc ‘ 10x10 https://numbers-magic.com/ §ﬁ§
69 87 8 27 10 99 72 95|25 13 [505
14 32193 74 91 2 29 6 |88 76 |505
85 16 (49 60 61 38 33 62|24 77 (505
84 17 (68 59 47 35 52 42|18 83 |505
90 11 (65 41 34 63 64 36| 3 98 (505
23 78|39 53 43 54 48 66|96 5 (505
12 89|45 46 67 55 50 40| 71 30 |505
79 22|37 44 51 58 56 57| 4 97 [505
21 73|75 86 70 1 9 81|82 7 |505
28 80|26 15 31 100 92 20|94 19 |(505
505 505 505 505 505 505 505 505 505 505

It is a double digits bordered magic squares where the magic rectangles of order 2 x 4 are of equal sums.

Example 5.2. Let’s consider a magic square of order 10

mgc ‘ 10x10 https://numbers-magic.com/ /595/
49 54 43 56|61 40|31 70|18 83 |505
44 55 50 5341 60|19 82| 5 96 |505
58 45 52 47|59 42|72 29|94 7 |505
51 48 57 46|67 34|27 74|99 2 |505
36 35 62 68|38 64|25 76|95 6 |505
65 66 39 33|37 63|71 30|10 91 |505
28 26 80 69 24 79|78 20|88 13 |505
73 75 21 32 77 22|81 23| 8 93505
15 84 12 90 9 98 97 85| 1 14 |505
86 17 89 11 92 3 4 16| 87 100|505
505 505 505 505 505 505 505 505 505 505

It is a cornered magic squares, where in each case the magic rectangles of orders 2 x 4,2 x 6,2 x 8 are of equal sums. It contains magic squares
of orders 4, 6 and 8. In the left upper corner there is a magic square of order 4.

Example 5.3. Let’s consider a magic square of order 10
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mgc| 10x10 https://numbers-magic.com/ /50§
91 8 16 84 18 14 4 98 2 92 |505
13126 20 80 82 69 31 71 25| 88 |505
89 23|64 62 35 68 36 38|78 | 12 |505
11 |24 |34|49 54 43 56|67 | 77 | 90 |505
96 |29 (40|44 55 50 53|61|72| 5 |505
1 (79|42 |58 45 52 47|59 | 22 (100|505
93 | 74 (60| 51 48 57 46| 41|27 | 8 |505
7 173|163 39 66 33 65 37|28 94 |505
95 |76 81 21 19 32 70 30 75| 6 |505
9 15 85 17 83 87 97 3 99 10 |505
505 505 505 505 505 505 505 505 505 505

It is a well known single digits bordered magic square. It also contains magic squares of orders 4, 6 and 8.

For more details on these kind of magic squares refer author’s work [25, 26| 27, 28]].

5.1 Reduced Entries Magic Squares of Order 10
Below are 6 results for reduced entries magic squares of order 10 based on the Examples and

Result 5.1. Let’s consider following magic square of order 10 with reduced entries:
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2*A41+A35+A34
2:(T-5)/2-A35- 201 ;21 ZJ;AZS ’ Als A Al Al8 3%(T-5)/2-A15-A16- Ao A21+2*A28- 0
A41 A17-A18-A19 A20+A27-A41-A34
3¥T/2+5+5/2-A27
A27 A28 (T-S)/2-A15 |  (T-5)/2-A16 (T-S)/2-A17 T-5)/2-a18 | (PFAIGRATTY oo arg | F/EAIT/Z A21
A18+A19-2%(T-S)/2 A27-A28
3%(T-S)/2-A22-A23- | A22+A23 + A24+ A2
(T-5)/ FAESTALAT Al A4+M-A6-A1 A6-A3-Ad A3 $-M-A10 A10 (T-S)/2-A29 A29
A24-A25-A26 | 5+A26-2%(T-S)/2
AT0+AT1+A12- | 2*S-2*M-A10-
A22 (T-S)/2-A22 A6 Ad A5 M-A4-A5-A6 FAlE (T-S)/2-A30 A30
S+M A11-A12
A23 (T-S)/2-A23 | A2+A3-A6 | A1+A2-A5 M-AT-A2-A4 | NHHASHAG-AZ- S-M-AT1 AT A29+A30+A31+ igi)s{f-::g -
A3 A32+A33-T+S
A33
A1+A2+A3+2Ad-
A24 (T-S)/2-A24  |M-A1-A2-A3| A5-A2-2*A4+A6 ons A2 $-M-A12 A12 (T-S)/2-A31 A31
2"S-A8-A1-3"Ad- | 2*AB+A1+A9+3"Ad
A25 (T-S)/2-A25 S-M-A8 | 2*A10-AT1-A12- | +2*A10+AT14A12+ | S-M-A9 (1/2)*(5-M) (5*M-3*S)/2 (T-S)/2-A32 A32
M M-2*S
3*5-2*A8-A1-A9-
AB+AT+3*Ad+2*
A26 (T-S)/2-A26 A8 3*A4-2*A10-AT1- A9 (5*M-3*S)*(1/2) (S-M)/2 (T-S)/2-A33 A33
A10+AT1+A12-S
A12-2*M
3T/2-5*5/2-
575/2-371/2+ A20+/A27+:\28 (T-5)/2-A36 | SOFASTHASBH 1 0 o A37 (T-S)/2-A38 (T-S)/2-A39 T-5)/2-A40 | Ad1+A20-a28 |° /2A3ST/2
A35+A20-A27 A30+A40-T+S A20-A21
A41+A21
3%5/2-T/2-A41 3°(1-5)/2-A36-
A41 A36 A37-A38-A39- A37 A38 A39 A40 A34 A35
A35-A34
A40
Details:

It is a double-digit bordered magic square of order 10 embedded with cornered magic square of order 6 having magic square of order 4

at the left upper corner. The two magic rectangles of orders 2 x 4 are of equal width and length. Also the four magic rectangles of orders
2 X 6 are of equal width and length. The letters M, S and L represents the magic squares of orders 4, 8§ and 10 respectively. In order to
avoid decimal entries, the magic sums M, S and L should be of same type, i.e., either even or odd numbers.

Example 5.4. Let’s consider following two examples:

35
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1la ' mgc 10x10 https://numbers-magic.com/ ©OUT ;0‘0/ 1a | mgc| 10x10 https://inderjtaneja.wordpress.com/ ©IJT}2{
-76 | 152 | 25 | 26 | 27 | 28 |-60| 29 | 19 | 30 (200 -56 | 123 | 25 | 26 | 27 | 28 | -30| 29 | 19 | 30 |221
37 | 38| O -1 -2 |-3|85] -4 (19| 31 |200 37 13810 | 9 | 8 | 7 | 65| 6 [ 10 | 31 |221
-95 (120 11 | 77 | -11 | 13 | 40 | 20 |-14| 39 (200 -65 100 [ 11 | 78 | -11| 13 | 40 | 20 | -4 | 39 |221
32| -7 |16 |14 |15 | 45| 3 | 57 |-15| 40 (200 32| 3 [16 |14 |15 |46 | 3 | 57 | -5 | 40 |221
33| -8 9 8 [53]20]39 | 21 |155|-130(200 33 | 2 9 8 |54 |20 | 39 | 21 [135|-100(221
34 | -9 | 54 | -9 33|12 |38 |22 |-16| 41 (200 34 | 1 (55| -9 33|12 |38 | 22| -6 | 41 |221
35 |-10 | 42 | 56 [-19 | 41 |30 | 0 |-17| 42 (200 35| 0 |42 | 57 |[-20| 41 | 30 | 1 | -7 | 42 |221
36 | -11| 18 | 4 |79 |19 | 0 | 30 |-18 | 43 (200 36 | -1 (18 | 3 |80 |19 | 1 | 30| -8 |43 |221
13 |-50| -21 [ 190 | -22 |-23 | -24 | -25 |43 | 19 |200 84 | -21| -1 (170 |12 | 13 | -14 | -15 | 43 | 10 |221
51 | -15| 46 |-165| 47 | 48 | 49 | 50 | 44 | 45 |200 51 | -24 | 46 |-135| 47 | 48 | 49 | 50 | 44 | 45 |221
200 200 200 200 200 200 200 200 200 200 221 221 221 221 221 221 221 221 221 221

The magic sums of above two examples are as follows:

First Example Second Example
M4 =90 Myys =91

Sgxg = 150 Sgxg = 151
Li2x12 = 200 Liox12 =221

Above two examples are considered with magic sums as even and odd numbers. The magic rectangles sums are:

First Example Second Example
MRyy4 = 60 x 120 MR>y4 = 60 x 120
MRyy6 =25 %75 MRyy6 = 35 x 105

Result 5.2. Let’s consider following magic square of order 10 with reduced entries:

36
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A18 A19 2*(T-5)/2-A15-A16-A17 A15 A16 A17 2'STHAIS- (2I-S)/2-AZ3| ) 1 pog A28
A19+A23 2*A18
SRR | o 1 5)r2-2°AT8- STSV2A g 1418
+A14+2*A18- A3 A15+A16+A17-(T-S)/2 | (T-S)/2-A15 (T-S)/2-A16 (T-S)/2-A17 A3-A24- | D L-T-A29 A29
2+(T-S)/2-A19 A18+A19
2(T-S)/2-AT-|  AT+AB+AS-(T- Al A4+S-A6-A1 A6-A3-Ad A3 A10+AT1+A12| 2%(T-5)/2-A10- f:;ZT:zZT:s :31(-)-%1;-‘:22-
A8-A9 5)/2 -(T-S)/2 A11-A12
+A34+3°T-3*L | A33-A34-4*T
A7 (T-S)/2-A7 A6 A4 A5 S-A4-A5-A6 | (T-S)/2-A10 A10 L-T-A30 A30
A8 (T-S)/2-A8 A2+A3-A6 A1+A2-A5 S-A1-A2-A4  |A4+A5+A6-A2-A3| (T-S)/2-All Al1 L-T-A31 A31
A1+A2+A3+2*Ad-
A9 (T-S)/2-A9 S-A1-A2-A3 A5-A2-2*A4+A6 A5 AG A2 (T-S)/2-A12 A12 L-T-A32 A32
T-2*A13-A14 | A23+3*A18+A24-
+A19-3*A18- | A19+A13 -2*(T- | A20+A21+A22-(T-S)/2 | (T-S)/2-A20 (T-S)/2-A21 (T-S)/2-A22 A13 A14 L-T-A33 A33
A23-A24 5)/2
T-A23-A18-2%(T-
A23 2*(T-S)/2-A20-A21-A22 A20 A21 A22 A24 A18 L-T-A34 A34
5)/2-A24
T-A1+A29-A28 |T+A1-A29+A28-A11-A21-
+AT1+A214A22+2| A22-2*A20+6*(T-S)/2
L-T-A35 | *A20-6*(T-S)/2- | +2*A35-2*A10-A12-2*L |  L-T-A36 L-T-A37 L-T-A38 L-T-A39 L-T-A40 (L-T)/2 (9°T-7*1)/2
A35 +2*A10+A12-|  +3*A4+A36+A37+
3*A4 A38+A39+A40
A1-A29+A28-AT1-| 3*L-2*T-A1+A29-A28
A21-A22-2°A20 | +A11+A21+A22+2*A20-
A35 +6%(T-S)/2+A35- | 6%(T-S)/2-2*A35 A36 A37 A38 A39 A40 (9*T-7*1)/2 (L-T)/2
2T-2*A10- | +2*A10+A12-3*A4-A36-
A12+L+3*A4 A37-A38-A39-A40
Details:

It is a cornered magic square of order 10 with double-digit bordered magic square of order 8 with magic square of order 4 in the
middle. The four magic rectangles of orders 2 x 4 are of equal width and length. Also the two magic rectangles of orders 2 x 8 are of
equal width and length. The letters M, T and L represents the magic squares of orders 4, 8 and 10 respectively. In order to avoid decimal
entries, the magic sums M, T and L should be of same type, i.e., either even or odd.

Example 5.5. Let’s consider following two examples:

37
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2a mgc 10x10 https://numbers-magic.com/ ©OUT ;26 2b | mgc| 10x10 https://inderjtaneja.wordpress.com/ ©OUT }Bf
45 | 47 | -63 | 39 | 41 | 43 |103 | -85 |-15| 65 (220 45 | 47 | -63 |39 | 41 | 43 | 118 |-85| 1 | 65 |251
147 | -65| 93 | -9 | -11 | -13 | -85 | 113 | -17 | 67 |220 147 |-65|93 | -9 | -11|-13 | -85 128 | -1 | 67 |251
-5 45| 11 | 95 | -11 | 15 | 63 | -33 |347|-297|220 15| 45| 11 | 110 | -11 | 15 | 63 | -33 | 299 (-233| 251
23 7 | 21 |17 |19 | 53| 1 | 29 |-19| 69 (220 23 | 7 |21 |17 |19 (68 | 1 | 29 | -3 | 69 |251
25 5 7 5 69 (29| -1 | 31 |-21| 71 |220 25| 5 7 5 (84 (29| -1 | 31| -5 | 71 |251
27 3 | M| -7 |33 13| -3 |33 |-23| 73 (220 27 | 3 |8 | -7 |33 (13| -3 | 33| -7 | 73 |251
-137 /175|123 | -19 | -21 | -23 | 35 | 37 |-25| 75 |220 -1221 175|123 | -19 | -21|-23 | 35 | 37 | -9 | 75 |251
55 | -47|-93 | 49 | 51 | 53 | 57 | 45 [-27| 77 |220 55 1 -32(-93 |49 | 51 | 53 | 57 | 45 | -11 | 77 |251
-29 | 175|229 | -31 |-33|-35|-37|-39| 25| -5 |220 -13 {190 | 182 | -15 | -17 | -19 | -21 | -23 | 33 | -46 | 251
79 -125(-179 | 81 | 83 | 85 | 87 | 89 | -5 | 25 (220 79 |-124|-116| 81 | 83 | 85 | 87 | 89 |-46 | 33 |251
220 220 220 220 220 220 220 220 220 220 251 251 251 251 251 251 251 251 251 251

The magic sums of above two examples are as follows:

First Example Second Example
Myy4 = 100 My = 125

Tswg = 170 Tsws = 185
Liox10 = 220 Lipx10 = 251

Above two examples are considered with magic sums as even and odd numbers. The magic rectangles sums are:

First Example Second Example
MRjyy4 =30 x 60 MR>y4 = 30 x 60
MR;y4s = 50 x 200 MRy = 66 x 264

Result 5.3. Let’s consider following magic square of order 10 with reduced entries:
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AT A4+M-A6-Al A6-A3-A4 A3 S-M-A10 A10 al8 T-S-A18 L-T-A30 A30
A6 A4 A5 M-A4-A5-A6 S-M-A11 AT1 a19 T-S-A19 L-T-A31 A3
M-
A2+A3-A6 A1+A2-A5 M-AT1-A2-A4 A4+A5+A6-A2-A3  [S+A10+AT1+A1|  2%(S-M)-A10-AT1-A12 A20 T-S-A20 L-T-A32 A32
2
A1+A2+A3+2*A4-A5- ST e
M-A1-A2-A3 A5-A2-2"A4+A6 ol A2 S-M-A12 A12 A19-A20-A21-| A19+A20+A21 L-T-A33 A33
A22 +A22
*(T-L)+ + *(L-T)- -A31-
2753 MHAT-AB3TAG- S-M-A8 TM-275-Al+27AS- S-M-A9 (S-M)/2 (5*M-3*S)/2 A21 T-S-A21 3A(;21;)A?333A?:’1 4;;21?:1?3
A11+A10 3*A4+AT1-A10+A9
A35+A36 A35-A36
2"M-S-A1+A8- 3*S-4*"M+A1-2*A8 .
A s ATATO A8 © 3 AL AT ATO.AS A9 (5*M-3*S)/2 (S-M)/2 A22 T-S-A22 L-T-A34 A34
2*A11-T-5*S-Al 4*T+2*S-2*A14+A1-
Al4 F2A9+2TAB 272 A15 27AN-27A9-27A8- A16 A17 T-S)/2 | (7*S-5*T)/2 L-T-A35 A35
A14-3*A4+A18- 2*A12+3*A4-A18+A19-
A19+8*M 8"M-A15-A16-A17
2T+4*S+A1-2*A11- 2*A14-3*S-3*T-
2*A9-2A8-2*A12- A1+2*A114+2*A9+2*A8+2 .
T-S-A14 A1ls 3 AL AT S ATO- T-S-A15 AT2.3vAd 4 ATE. T-S-A16 T-S-A17 (7*S-5T)/2 | (T-5)/2 L-T-A36 A36
8*M A19+8*M+A15+A16+A17
2*L+6*T-6*S-2*A20- 'S A4+ 2 TZO
e
AIT-2"A8 A22-2"A1a- L-T-A24 L-T-A25 L-T-A26 L-T-A27 A25+A28+A22+A26- L-T-A28 L-T-A29 (L-T)/2 (9*T-71)/2
AZ1-27A14 +3TA4- A1+2*A12+A21+2*A14-
2*A18+A1-A24+A30- e :
A31.3M 3*A4+2A18+2*A24-
A30+A31+3*M
6"S-L-7*T+2*A20 5*L+3*T-6*S-2*A20-A29-
+A16+2*A15+2*A11 A27-A16-2*A15-2+A11-2*A9-
+2*A9+A17+2*A8+A22 2 A2 A2 o A17-2*A8-A25-A28-A22- o 20 T2 T2
+2*A12+A21+2*A14- A26+A1-2*A12-A21-2*A14
3*A4+2*A18-A1 +A24- +3*A4-2*A18-2*A24+A30-
A30+A31+3"M A31-3*M
Details:

It is a cornered magic square of order 10 having the magic squares of orders 6 and 8 also cornered magic squares. The two magic
rectangles of orders 2 x 4, 2 x 6 and 2 x 8 are of equal width and length in each case. The letters M, S, T and L represents the magic
squares of orders 4, 6, 8 and 10 respectively. In order to avoid decimal entries, the magic sums M, S, T and L should be of same type, i.e.,

either even or odd numbers.

Example 5.6. Let’s consider following two examples:
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3a/mgc 10x10 https://numbers-magic.com/ ©OUT ;22/ 3b mgc| 10x10 https://inderjtaneja.wordpress.com/ OUT /30{

21 | 67 | -21 |23 | 0 |30 | 25| 37 | -3 | 43 |222 21 | 68 | -21 23 |10 | 30 | 23 | 37 | 67 | 43 |301

26 | 24 | 25 | 15 | 63 |-33| 52 | 10 | -4 | 44 |222 26 | 24 | 25 |16 [ 53 |-13 | 19 | 41 | 66 | 44 |301

19 |18 | 23 | 30| -1 | 31 | 40 | 22 |202|-162|222 19 (18 (24 |30 9 | 31|75 |-15| -8 | 118 |301

24 |19 | 63 | 22 | -2 | 32|24 | 38 | -5 | 45 |222 25 | -19 | 63 |22 | 8 | 32|22 | 38 | 65 | 45 |301

2 |-94 (151 | 1 |15 | 45|23 | 39 | -6 | 46 |222 12 |[-73 /130 | 11 |20 | 31| 21 | 39 | 64 | 46 |301

28 [ 124 | -121 | 29 | 45 | 15 | 22 | 40 | -7 | 47 |222 28 | 113 |-90| 29 | 31| 20 | 20 | 40 | 63 | 47 |301

38 (160 | -93 | 28 | 27 | 26 | 31 | -35| -8 | 48 [222 66 | 181 |-142| 26 | 25 | 24 | 30 | -19 | 62 | 48 |301

24 | -98 | 155 | 34 | 35|36 |-35| 31 | -9 | 49 |222 -6 |-121/202| 34 | 35| 36 | -19 | 30 | 61 | 49 |301

166 | -10 | 69 | -11  -12 | 13 | -14 | -15 | 20 | 42 |222 275| 60 |-180| 59 | 58 | 57 | 56 | 55 | 55 |-194|301

-126| 50 | -29 | 51 | 52 | 53 | 54 | 55 [ 42 | 20 (222 -165| 50 290 | 51 | 52 | 53 | 54 | 55 [-194| 55 (301
222 222 222 222 222 222 222 222 222 222 301 301 301 301 301 301 301 301 301 301

The magic sums of above two examples are as follows:

First Example Second Example
Mysq =90 Mgy =91

Sexe = 120 Sexe = 131

Tgwg = 182 Tgwg = 191
Lipx10 = 222 L1px10 = 301

Above two examples are considered with magic sums as even and odd numbers. The magic rectangles sums are:

First Example Second Example
MRjyy4 = 30 x 60 MRy.4 =30 x 60
MRy = 62 % 186 MRgys = 60 x 180
MR;yys = 40 x 160 MR;,s = 110 x 440

Result 5.4. Let’s consider following magic square of order 10 with reduced entries:
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S+2*A13+2*A14-4*A12-

#S-6"M+AT2 y 2°A12+9"M-6*S-A13-AT4 S-AT3-M S-A14-M A2 T-5-AT6 AT6 L-T-A25 A25
w5 no oy | T-SATEATATS-AS-| AT6+AT+AT3 A0+ | 3T-3LeA2S+ | 4L-4T-A25-
£*M-3+5+ A9+ AT+ ATl Af Ad+M-AG-AT A6-A3-A4 A3 o MA+AR-TS- | AA-2A2  |A26+A27+A28+| A26-A27-A28-
FALLIOM | +7'S+3AL10'M | A29+A30+A31 | A29-A30-A31
2°A16+A18+A19+A1] 3+T-10°5-A18-A19-
$-A9-M A6 A4 A5 M-A4-A5-A6 A9 ZT+ISHAL (ZACATAAI | 1 a A26
FAO+ATA-2AT2 | Al4+2*AT2-
$3AG-10'MHATT | 3*A4+10°M-ATT
5-AT0-M A2+A3-A6 Al+A2-AS M-AT-A2-A4 A4+A5+AG-A2-A3 A0 T-5-A17 ATT LT-A27 A2T
Al+A2+A3+2°Ad
S-AT1-M M-A1-A2-A3 AS-A2-2°Ad+A6 e A2 ATl T-S-A13 At L-T-A28 A28
5"M-A12-3'S FARZA3-ZAE | TS+AI3+A4-2°A1-10°M AT3 Ald 5*M-A12-3S T-5-A19 A19 L-T-A29 A29
-S+A13+A9+A14- +A20+A22-T-2*A13-2*A9-
G | OSNRI | | e - ez | oo | rone [
2°A12+ 2*AT+6A4-11°M
1M 12:A4+22°M
) ) T-9S-ABAY | 2T+13S+2°A3+2°A9+ 2°A14-
k M§1A31A;QSA;4: A2 A2 | SM2EAATHI2AG-22°MALT- A20 A21 A22 (7*5-5"T)/2 (T-5)/2 L-T-A31 A3
6*Ad+1I*M A20-A22
FL+ 2 ATT+ATO+AI8+2" | 2°A32+12°T+2°A25+A26+A2T+
A6+12°M-9A4+2°A12- | A28+A20+A30+A31-6°L+A37
L-T-A32 FALSRBASZA- | +RIOABRIAIZZMI | ) gy L-T-A34 L-T-A35 L-T-A36 L-T-A37 (LT)/2 O T-T°L)2
AT1+A21+2°A204A22 | A19-AT8-2*AT6-12"M+9"Ad-
A32-10°T-2°A25-A26- |2*A12+3°A1+5+AT3+A9+ 2*AT4+
A27-A28-A29-A30-A31 AT1-A21-2°A20-A22
A32+9°T+2"A25+A26+A | 2°AIT+A19+A18+2°A16+12'M-
27+A28+A20+A30+A31-|  9*Ad+2°A12-3A1-S-AT3-AO-
3L-2AIT-ATO-AS- | 2°AT4-ATI+A21+2°A20+A22- -
A%2 A6 M+OAG-2°AT2 | 2°AT2-13°T-2°A25-A26-A27-A28] A3 A A6 3T FTrf (=02
+3*AT+S+A13+A9+2°A1 | A20-A30-A3147+L-A37-A36-A35:
4+ AT1-A21-2°A20-A22 A34-A33
Details:

It is also a cornered magic square of order 10 with single-digit bordered magic square of order 6 at the upper left corner containing
magic square of order 4. The magic rectangles of orders 2 x 6 and 2 x 8 are of equal width and length in each case. The letters M, S, T
and L represents the magic squares of orders 4, 6, 8 and 10 respectively. In order to avoid decimal entries, the magic sums M, S, T and L

should be of same type, i.e., either even or odd numbers.

Example 5.7. Let’s consider following two examples:
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4a|mgc 10x10 https://numbers-magic.com/ OUT ;56 4b | mgc| 10x10 https://inderjtaneja.wordpress.com/ ©OUT }8/5
84 | 68 | 69| 3 | 0 | 44| 4 | 56 [-23| 83 (250 128 | 99 |-135| 34 | 31 | 44| 6 | 56 | -1 | 83 (333
44 | 11 | 63 | -11 | 17 | 6 |-221| 281 |464|-404(250 -9 | 11 (103 -11 | 17 | 90 (-328| 378 | 398 |-316|333
15| 26 | 20 | 23 | 11 | 35 |403 |-343(-26| 86 (250 46 | 26 | 20 | 23 | 51 | 35 | 520 |-470| -4 | 86 (333
12| 5 2 | 3538|138 1 | 59 |-29| 89 |250 43 | 5 2 |75 /38|38| 9 |59 -7 | 89 |333
9 (38| -5 |33 |14 | 41| -2 |62 |-32] 92 (250 40 | 78 | -5 [ 33 |14 | 41 |12 | 62 | -10 | 92 (333
-34| -18 | 119 | 47 | 50 | -34| -5 | 65 |-35| 95 |250 -47 | 18 | 216 | 47 | 50 | -47 | -15 | 65 | -13 | 95 |333
276|346 |-409| -8 | -11 | -14 | 30 | -20 (-38| 98 |250 323|474 |-584| 18 | -21 | -24| 25 | 76 | -16 | 98 |333
-216|-286| 469 | 68 | 71 | 74 | -20| 30 |-41| 101 |250 -273|-424/634 | 68 | 711 | 74 | 76 | 25 | -19 | 101 |333
-44 | -611| 1160 | -47 | -50 | -53 | -56 | -59 | 30 | -20 (250 -22 |-480|985 | -25 | -28 | -31 | -34 | -37 | 41 | -36 (333
104 | 671 |-1100| 107 | 110 | 113 | 116 | 119 |-20| 30 |250 104 | 562 |-903 107 | 110 113 | 116 | 119 | -36 | 41 (333
250 250 250 250 250 250 250 250 250 250 333 333 333 333 333 333 333 333 333 333

The magic sums of above two examples are as follows:

First Example Second Example
Myyq = 80 Myys =120

Sexe6 = 130 Sexe = 201

Tsxg = 190 Tsxg = 251
Lipx10 = 250 L1px10 = 333

Above two examples are considered with magic sums as even and odd numbers. The magic rectangles sums are:

First Example Second Example
MRjyy6 = 60 x 180 MR+ = 50 x 150
MRjyys = 60 x 240 MRy,s = 82 x 328

Result 5.5. Let’s consider following magic square of order 10 with reduced entries:
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A18+2*A17-
2*T+3*S+A19-A14 7*T+2*S+A16+A15+2 T-A21-A22-A24-
T-S-A17 A20 T-S-A14 AT AD14 A22 e A2A T-S-A15 T-S-A16 T-SAB | s a7 ATO A32 L-T-A32
+2*A20+A23
T-S-A20 A1 A4+M-AG-AT A6-A3-A4 A3 S-M-A10 A10 A20 A33 L-T-A33
T-S-A21 A6 A4 A5 M-A4-A5-A6 Al0+AT1+A12-| 2°5-2"M-A10 A21 A34 L-T-A34
S+M A11-A12
T-S-A22 A2+A3-A6 A1+A2-A5 M-A1-A2-Ad A4+A5+A6-A2-A3 S-M-A11 A11 A22 A35 L-T-A35
P 4*L-4*T-A32-A33- | 3*(T-L)+A32+A33
T-S-A23 M-A1-A2-A3 | A5-A2-2*A4+A6 A2 S-M-A12 A12 A23 A34-A35-A36 - |+A34+A35+A36+
Ab A37-A38 A37+A38
%6 AB-AT-3*Ad- 2*A8+A1+A9+3 Ad+ .
T-S-A24 S-M-A8 A0 AT AT | 2 ATOFATIHATZ M- S-M-A9 (S-M)/2 | (5*M-3*S)/2 A24 A36 L-T-A36
2*S
| 3*S-2*A8-A1-A9-
T-S-A19 A8 AB+AT+STAGZA o, p 4 2*AT0-ATI-AT2- A9 (5*M-3*S)/2 | (S-M)/2 A19 A37 L-T-A37
10+A11+A12-S
2*M
A17+A19+7*S+A21 8*T-A18-2*A17-3*S-
+A22+A24+A20+ AM"AZ*O'T'MQ' Al4 A16-A15-2*A14-A21- A15 A16 A18 A17 A38 L-T-A38
A23-6*T 4 A22-A24-2*A20-A23
5*5-2*A12- 3*L-2*T+2*A12-5*S+ 4*M-
4*M+A21-3*Ad- A21+3*A4+2*A10-
2*A10+A33-2*T- A26 A27 A28 A33+A1-2*A26+2*A8 A29 A30 A31 (L-T)/2 (9°T-7%L)/2
A1+A26-2*A8- +2*A9+A32-A27-A28-
2*A9-A32+L+A14 A29-A30-A31-A14
T+2*A12-5*S+4*M- T-2*L-2*A12+5*S-
A21+3*A4+2*A10- 4*M+A21-3*A4-2*A10
A33+A1- L-T-A26 L-T-A27 L-T-A28 +A33-A1+2*A26-2*A8- L-T-A29 L-T-A30 L-T-A31 (9°T-7%L)/2 (L-T)/2
A26+2*A8+2*A9+ 2*A9-A32+A27+A28
A32-A14 +A29+A30+A31+A14
Details:

It is also a cornered magic square of order 10 with single-digit bordered magic square of order 8 at the upper left corner. The inner
part is again a cornered magic square of order 6 embedded with magic square of order 4. The magic rectangles of orders 2 x 4 and 2 X 8
are of equal width and length in each case. The letters M, S, T and L represents the magic squares of orders 4, 6, 8 and 10 respectively.
In order to avoid decimal entries, the magic sums pairs (M, S) and (T, L) should be of same type, i.e., either even or odd numbers.

Example 5.8. Let’s consider following two examples:
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5a|mgc 10x10 https://numbers-magic.com/ ©OUT ;36/ 5b| mgc| 10x10 https://inderjtaneja.wordpress.com/ ©OUT ;8§
-3 1701 3 |-2711| 1 | -1 | -5 |-245|-27| 83 |236 8 723 | 14 |-348/ 12 | 10 | 6 |-234| 11 | 83 |285
-9 21| 85 |-21|25|-19| 39 | 59 |-29| 85 |236 2 | 21 |85 |-2125|-19 |39 | 59| 9 | 85 |285
11| 31| 27 | 29 | 23 | 103 | -83 | 61 [455|-399(236 0 | 31 | 27 | 29 | 23 | 103 | -83 | 61 | 341 |-247|285
13117 | 15 | 39 | 39 |-21| 41 | 63 |-31| 87 |236 -2 | 17 | 15 |39 |39 |-21| 41 | 63 | 7 | 87 (285
15| 41 | -17 | 63 | 23 |-23 | 43 | 65 |-33| 89 |236 -4 | 41 |17 |63 |23 |-23|43 | 65| 5 | 89 (285
-17 | -15| 17 | 55 | -17| 10 | 80 | 67 |-35| 91 |236 -6 | -15| 17 |55 |-17| 10 | 80 | 67 | 3 | 91 (285
-7 |135| 3 |-35|/37|80 |10 | 57 |-37| 93 |236 4 | 35| 3 |-35/37 |80 |10 |57 | 1 |93 |285
255 -651| 47 | 32149 51 | 55| 53 |-39| 95 |236 189 |-662| 47 [409 |49 | 51 | 55 | 53 | -1 | 95 |285
-67 | -15 | 411 | -17 | 19 | -21 | -23 | -25| 28 | -16 |236 -2 | 23 (270 21 |19 | 17 | 15 | 13 | 47 |-138(285
123 | 71 |-355| 73 |75 | 77 | 79 | 81 [-16| 28 (236 9 71 (176 | 73 |75 | 77 | 79 | 81 |-138| 47 (285
236 236 236 236 236 236 236 236 236 236 285 285 285 285 285 285 285 285 285 285

The magic sums of above two examples are as follows:

First Example Second Example
Myywq =110 My g = 110

Sexe = 130 Sexe = 130

Tsxs = 180 Lipx10 = 191
Liox10 = 236 Riz2x12 = 285

Above two examples are considered with magic sums as even and odd numbers. The magic rectangles sums are:

First Example Second Example
MR2><4 =20 x40 MR2X4 =20 x40
MR,,g = 56 x 224 MRy.g =94 x 376

Result 5.6. Let’s consider following magic square of order 10 with reduced entries:
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. A26+2*A25+2*A13-
ZT+3S+AIe- 7*T+2*S+A24+A23+
2 f\13-A*22-2*A12- T-S-A22 2°A22+2*A12+2*A8+5"M T-5-A23 T-S-A24 T-S-A26 T-A18-A19-A21- L-T-A29 A29
2°AB-5"M-3°A4- 3" Ade A1+ ATOL ADTs A17-A20-A25-A16
Al7-27A14 2*A17+2*A14+A20
3*A4-
2A11-3"A4-A12-  |3*S+2°A12+A13+2 S-A8-A9-A10-AT1-
T-S-A17 S-M-A14 S-A12-M AB2AOLM A4 AD S-A13-M Al A17 L-T-A30 A30
A10+2*A14+2*M
A29+A30+A31+ | 4*L-A29-A30-
T-S-A18 S-M-A9 Al A4+M-A6-A1 A6-A3-A4 A3 A9 A18 A32+A33+A34 |A31-A32-A33-
+A35+3*T-3"L | A34-A35-4*T
T-S-A19 S-M-A10 A6 A4 A5 M-A4-A5-A6 A10 A19 L-T-A31 A31
T-S-A20 S-M-AT1 A2+A3-A6 A1+A2-A5 M-A1-A2-A4 | A4+A5+A6-A2-A3 Al1 A20 L-T-A32 A32
A1+A2+A3+2*Ad-
T-S-A21 S-M-A8 M-A1-A2-A3 A5-A2-2*A4+A6 A5 AG A2 A8 A21 L-T-A33 A33
A8 S-2*ATI+3"Ad+AT2+AB- | o ATT-3TA4
T-S-A16 | 4*S+A9+A10+A11 A12 X 2*A12-A13-2*A8- A13 Al4 A16 L-T-A34 A34
+A1445"M A%-2M A10-2*A14-3*M
A22+2*A12+2*A8 8*T-A26-2*A25-2A13-3"S-
A25+A16+7*S+
+5*M+3*Ad+A17 A24-A23-2*A22-2*A12-
il I A22 2+ A5 M. 3"Ad. A8 ATO- A23 A24 A26 A25 L-T-A35 A35
ATTHA20-6TT | pq642vA13-4% A21-2*A17-2*A14-A20
e
A36+T-Al2-azp | A3T+AL0+2'A36+ T+ -
LT-A36 | i AS.S.AG. A12+*A22-2 A11+;A39- L-T-A37 L-T-A38 L-T-A39 L-T-A40 L-T-A41 (L-T)/2 (9*T-7*L)/2
6"Ads 2" M. ATATD| AD2L+S+ABFE"AG-
2*M+A1+A10+A41

A29-A30+A18 A30-A29-A18-A38-
+A36-2*T+A12 | A37-A40-2*A36-2*T-
A36 +A22-2*A11-A9+L | A12-A22+2*A11-A39 A37 A38 A39 A40 AN (9*T-7*L)/2 (L-T)/2
+S+A8+6*A4- | +A9+3*L-S-A8-6*A4
2*M+A1+A10 +2*M-A1-A10-A41

Details:

It is also a cornered magic square of order 10 with single-digit bordered magic square of order 8 at the upper left corner. The inner
part is magic square of order 4. The magic rectangles of order 2 x 8 are of equal width and length in each case. The letters M, S, T and L
represents the magic squares of orders 4, 6, 8 and 10 respectively. In order to avoid decimal entries, the magic sums pairs (T, L) should
be of same type, i.e., either even or odd numbers.

Example 5.9. Let’s consider following two examples:
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6a/mgc| 10x10 https://numbers-magic.com/ ©UT }26 6b| mgc| 10x10 https://inderjtaneja.wordpress.com/ ©UT }5{
35 1291 38 |-265| 37 | 36 | 34 | 64 | 11 | 39 (320 36 {293 39 |-272| 38 | 37 | 35 | 65 | 41 | 39 (351
43 | 56 | 58 | 99 -168| 57 A 98 | 27 | 10 | 40 |320 44 | 56 58 | 99 |-168| 57 | 98 | 27 | 40 | 40 |351
42 | 61 | 11 107  -11| 13 | 19 | 28 |144| -94 |320 43 [ 61 | 11 |107 | -11| 13 | 19 | 28 | 54 | 26 |351
41 (60 | 16 | 14 |15 |75 (20| 29| 9 | 41 |320 42 [ 60 | 16 | 14 | 15 | 75 | 20 | 29 | 39 | 41 |351
40| 59| 9 8 83|20 21|30 (8 | 42 (320 41 |59 9 | 8 |83 |20 | 21 | 30 | 38 | 42 (351
39 |62 |84 | -9 33|12 |18 | 31| 7 | 43 (320 40 [ 62 | 84 | 9 |33 |12 | 18 | 31 | 37 | 43 |351
44 | -98 | 22 | -19 (24823 24| 26 | 6 | 44 |320 45 [ -98 22 | -19 |248| 23 | 24 | 26 | 36 | 44 |351
-14 |-221| 32 |335|33 | 34 |36 | 35| 5 | 45 (320 -20 |-222| 32 |343 |33 |34 |36 | 35 | 35 | 45 |351
4 (111 |8 |3 2|10 | -1]|25]| 95 (320 34 | 112 19 | 33 |32 | 31 | 30| 29 | 40 | -9 (351
46 | -61 | -30 | 47 | 48 | 49 50 | 51 |95 | 25 |320 46 | -32 61 | 47 | 48 | 49 | 50 | 51 | -9 | 40 |351
320 320 320 320 320 320 320 320 320 320 351 351 351 351 351 351 351 351 351 351

The magic sums of above two examples are as follows:

First Example Second Example
Myyq = 120 Myss = 120

Sex6 = 200 Sex6 = 200

Tswg = 270 Tswg = 271
Lipx10 = 320 L1px10 = 351

Above two examples are considered with magic sums as even and odd numbers. The magic rectangles sums are:

First Example Second Example
MR;y4s =50 x 200 MR>.s = 80 x 320

Result 5.7. Let’s consider following magic square of order 10 with reduced entries:
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A19+A20+A2T+A22+ A4 A7 AT Al5 S-A19-A20-A21-A22-A23 T-5-A29 A29 L-T-A41 A41
A23-A4-A7-AT1-A15
S-A12-A5-A8-A16-A19 A5 A8 A12 A16 A19 T-5-A30 A30 L-T-A42 A2
AG+AT+ATI+AT5-A20]  S-A4-A5-A12+A21
A21-A22-A23-A1-A2- | +A22+A23-A17-A7-A8-A15- A9 A13 A17 A20 T-S-A31 A31 L-T-A43 A43
A3+A5+AB+A12+A16 | A16-A13-A0-AT1 +AT+A2+A3
S+A16+A13+A6-A19+A3-Al-| A21+A22+A23+
AT A18-A14-2*A21-A22-A23- | A20-A16-A13- Al4 A18 A21 T-S-A32 A32 L-T-A44 Ad4
A20 A6+A19-A3
SHATGHAIZ- |ASHATAIOTZAZIFAZ2E3 ] o oo po o,
A2 A6 A?(Q:::;-‘:Zj;- A1’2_2:1+32+ ;ﬁgﬁ;:f:;;_ 2*A23+A4+AT+AT1+ A22 T-5-A33 A33 L-T-A45 A45
A15-A5-A9-A14
A20-A7-A8 A11-A2-A3-S
2*S+A4-AB+AI5+A16- | A19+A20+A21+A22+
A12+AT8+A14+A21+A20+ 2"A9+2*A6-2*A19+A2+A3- |  2*A23-Ad-A7- 2*S-2*T+A29 3*T-3*S-A29-A30-A31-A32-
A3 ATTHAT+AB+A15TAS- Al0 A12-A5-2A14-A10-2"A21- | AT1+A5+A9+AT4- AZ +A30+A31+ A32+A33 A33 L-T-Ad6 Ade
ZAG+ATI+ATI-AZ-27A3-5 A22-3*A23-2*A20 2*A15-A16-A17-A18
A30-A29-2*A9+A13-A25 i Qi?é:ﬁtﬁ;:ﬁ::
+2¥5-2%A21-A22-3*A23-A18- i ’ X
T-S-A25 2*A19-3*A20-A14+A15+A16- T-S-A26 T-S-A27 T-S-A28 St2'A21+A22+3"A23+ A18+2 (T-5)/2 (7*S-5*T)/2 L-T-A47 A4T
A19+3*A20+A14-A15-
2'AT0+A2+A4+ATI- A16+2°A10-A2-A4-AT1+A5-
A5+2*A6-A8+A3
2*A6+AB-A3
A29-A30+2°A9-A13+T+A25- A30-A29-A28-A27-A26-
A11-3%S +2%A21+A22+3*A23 2*A9+A13+2*T-2*A25-2*A21- IT-3*L+ A1+ | 4*L-4*T-Ad1-
A25 +A18+2*A19+3*A20+A14- A26 A27 A28 A22-3*A23-A18-2*A19-3*A20- (7*S-5*T)/2 (T-5)/2 A42+A43+A44+ | A42-A43-A44
A15-A16+25A10-A2-A4 + A5- A14+A15+A16-2*A10+A2 A45+A46+A4T | A45-A46-ALT
2*A6+AB-A3 +A4+AT1-A5+2*A6-AB+A3
) ) A9+2*T-A32+T+A36+A31-
A:*ZJZTS'Q?;ZA:?:::A';?' 2°S+A21+27A22+2°A23+ A2
‘ 6-A18+A19+A20+A14-2*A15 .
L-T-A35 A14+2%A15+A16+A17- L-T-A36 L-T-A37 L-T-A38 L-T-A39 L-T-A40 oA+ A8 AZ9+ A4O (L-T)/2 (9 T-7*L)/2
Adl=Ad+Ad2-A3S+ALT +A37+A41-A4-A42+2*A35-
+AT1+AT -A5-A9-2*T LA AT AT AS
AO4 2 T-AS2.2 T4 ABL. A32-2°T-A36-A31+2"S-A21-
2*S+A21+2*A22+2*A23+A26 27722 2°A23-A26+A18-A19-
A35 A18+A19+A20+A14-2*A15- A36 A37 A38 A39 A40 A20-ATLZAISHAIGHATT | o 2y (L-T)/2
A38-A39-A40-A37-A41
AIG-ATT+A41-A4- +A4+A42-2*A35+3*L
A42+A35+L-A27-A11-AT+A5 AT AT AT RS A 2T
Details:

It is also a cornered magic square of order 10 with magic square of order 6 at the upper left corner It includes magic square order 8 also
as a cornered magic square . The letters S, T and L represents the magic squares of orders 6, 8§ and 10 respectively. In order to avoid
decimal entries, the magic sums pairs (T, L) and (S, T) should be of same type, i.e., either even or odd numbers. See the examples below.

Example 5.10. Let’s consider following two examples:
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7a|mgc| 10x10 https://numbers-magic.com/ ©OUT ;8‘0/ 7b| mgc| 10x10 https://inderjtaneja.wordpress.com/ ©UT /Zﬁf
145 | 17 | 23 | 31 | 39 |-105| 17 | 67 | -11| 91 |280 145 | 17 | 23 | 31 | 39 |-94| -7 | 67 | -31| 91 |281
15119 | 25 | 33 | 41 | 47 | -19 | 69 |-13 | 93 (280 -4 119 | 25 (33 |41 |47 | -9 | 69 |[-33 | 93 |281
1915 | 27 | 35 143 149 |-21| 71 |-15| 95 (280 191260 | 27 | 35 143 | 49| 11| 71 |-35| 95 |281
1 |-137|143 | 37 | 45 | 51 |-23| 73 |-17 | 97 |280 1M |-126|143 | 37 |45 | 51 | -13 | 73 | -37 | 97 |281
13 | 21 | -97 | 293 |-133| 53 [-25| 75 |-19| 99 |280 13 | 21 | -86 (282 |-122| 53 | -15 | 75 | -39 | 99 (281
15 | 215 | 29 |-279| 115 | 55 [255|-205(-21| 101 |280 15 | 204 | 29 |-257| 115 | 55 | 235 |-175| -41 | 101 | 281
-9 |-323| -1 | -13 | -15 | 521 | 25 | 25 |-23| 103 (280 1 |-301) -1 | -3 | -5 (489 30 | 11 |[-43 | 103|281
59 |373| 61 | 63 | 65 |-471| 25 | 25 [439/|-359(280 59 | 361 61 | 63 | 65 [-429( 11 | 30 | 499 [-439(281
1 |-141] 1 | -3 | -5 | -7 | -9 |485| 40| -80 |280 -19 [-140| -21 | -23 | -25|-27 | -29 | 524 | 30 | 11 |281
79 | 221| 81 | 83 | 85 | 87 | 89 |-405(-80| 40 (280 79 200 81 | 83 | 85 | 87 | 89 [-464| 11 | 30 |281
280 280 280 280 280 280 280 280 280 280 281 281 281 281 281 281 281 281 281 281

The magic sums of above two examples are as follows:

First Example Second Example
Sexe = 150 Sexe = 161

Tsxs = 200 Tsxg = 221
Liox10 = 280 Lipx10 = 281

Above two examples are considered with magic sums as even and odd numbers. The magic rectangles sums are:

First Example Second Example
MRy =50 x 150 MR>.6 = 60 x 180
MRjyys = 80 x 320 MR>.5 = 60 x 240

Result 5.8. Let’s consider following magic square of order 10 with reduced entries:
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A1-A3-A5-A6- | A6+AB-2*m+A11+Al- 2*m+2°A3+2*A5-] A5+2*A3-AT- A9-
m 2*m m 2*m-A9-A5-A10 A9 L-4*m-A19 A19
AB+AT7 A3-A5 A7-A11-2°A1 | A11+A10-A9 2*A3+AT+AT1
m+A3+A5+A6 | 3*m+A3+A5-A6-AS- o AT-m+AT1+2°A1- [ meAQ-AIO+ATL- [ [m-A9+2°A3-AT: o 220 A0
+A8-AT7-A1 AT1-AT " 2*A3-2°A5 | AS5-2*A3+AT " At1 " "
SASHTASAT- At A6+AB+ATI-A3AS | 2 AT AIAS g eas AT AT A5 2m+ATHATL- A10 ;;:::;)::21; 4A(2L(;4Ar2n1)-:;§
AT1-AT A6-A8 A10-2A3-2*A5
A23+A24+A25 | A23-A24-A25
Al+m-2*A3- o A3 ASAGAB AL | ABTASTAGHAB- | meAT+ATI-AS- o[RS ZASAT- A0 |t ot o
2*A5+AT+A11 m m A7-m 2*A3 m A11+A10-m m m
A3+A2-AT-
1 pa 2*m-A3-A2-A4 A7+A11-A3 A3 2*m-A6-A8-Al1 | A6+A8-A7 A7 AT L-4*m-A22 A22
m+A7+AT1-Ad-
3 A2 A3+A2+A4-m m+A3-A7-Al1 m-A3 A6+A8+A11l-m | m+A7-A6-A8 m-A7 m-A11 L-4*m-A23 A23
A2+2*A3-A7- 2*m+A7+A11-2*A2-Ad- 2*m+AT-2"A6
¥ A2 mEALT A4 A6+AT1-AT A6 A8 m* L-4*m-A24 A24
ATl 2*A3 AS-AT1
m+AT+A11-A2- 2*A3-A7-Al1+2*A2+Ad- 2*A6+AB+AT1
m-A2 m-Ad m+A7-A11-A6 m-A6 m-A8 L-4*m-A25 A25
2*A3 m A7-m
_2+L+2*A13-A20+A19
7"m-27A10-27A2- +n;*A4:2*A6+2*A8+3*A7
L-4*m-A13 2 AG-AIIFA20- +4*A3+2*A5+2*A10 L-4*m-A14 L-4*m-A15 L-4*m-A16 | L-4*m-A17 | L-4*m-Al8 L-4m)2 | (©@4*'m-T'L)/2
; ABPATIESAT 2| e pa-ATTATA+ATS i i i i i i i
2*A6-2*AB-4*A3
+A16+A17+A18
A T0s gt |3 M27ATS+ A0-ATS-
oAt entons | 24262 ABIAT-
A13 AT AT gepg| AASZAS2ZAT0-2A2 Al4 A15 A16 A17 A18 @O 4'm-7"1)/2 | (L-4*m)/2
+A11-A14-A15-A16-A17-
+2*A6+2*A8+4*A3
A18
Details:

It is also a cornered magic square of order 10 with striped magic square of order 8 at the upper left corner. The letters T and L represents
the magic squares of orders 8 and 10 respectively. Here the magic sum of order 8 is always an even numbers. To get the integer entries,
the magic sum of order 10 should also be an even number, otherwise some of the entries may be decimal numbers. See the examples below.

Example 5.11. Let’s consider following two examples:
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8a/mgc| 10x10 https://numbers-magic.com/ ©UT ;0‘6 8b| mgc|10x10 https://inderjtaneja.wordpress.com/ ©IJTM
-34-22 60 |56 4 |6 31|19 [ 51|29 (200 -34-22|60 (564|631 19| 72 29 (221

64 | 52 -30 (-26(26 (24| -1 11 |50 | 30 |200 64 | 52 | -30 |-26(26|24|-1| M 71 30 |221

7 |1 | 27 | 15| 3 |15 (22| 20 | -16 | 96 |200 7 | 11|27 |15 (3 |15(22| 20| -79 | 180 |221
23|19 | 3 (15 (27 15| 8 | 10 | 49 | 31 |200 23 119 | 3 |15 (27|15, 8 | 10 | 70 31 (221

1 |21 |25 |13 |5 |17 |17 | 21 | 48 | 32 |200 1 |21 |25 (13 |5 (17 (17| 21| 69 32 |221

29| 9 | 5 (17 (2513 |13 9 | 47 | 33 |200 29 | 9 [ 5 |17 (25|13 |13 | 9 68 33 |221

0 |12 |34 |14 |20(16 (18 | 6 | 46 | 34 |200 0 |12 |34 |14 (20|16 (18| 6 67 34 |221
3018 | -4 |16 |10 |14 |12 | 24 | 45 | 35 (200 30|18 | -4 |16 |10 |14 |12 | 24 | 66 35 |221

57 | 18 | -25| 56 |55 |54 |53 | 52 | 40 |-160(200 78 | 18 | -67 | 77 |76 |75 |74 | 73 | 50.5 |-233.5|221

23 | 62 105 | 24 | 25|26 | 27 28 |-160| 40 |200 23 | 83 [ 168 | 24 | 25|26 |27 | 28 |-233.5| 50.5 |221
200 200 200 200 200 200 200 200 200 200 221 221 221 221 221221221 221 221 221 1

The magic sums of above two examples are as follows:

First Example Second Example
Tsxg = 120 Tsxs = 120
L1ox10 = 200 Lipx10 = 221

Above two examples are considered with magic sums as even and odd numbers. The magic rectangles sums are:

First Example Second Example
MRj,4 =30 x 60 MRy 4 = 30 x 60
MR;,g = 80 x 320 MR, g = 101 x 404

Here in the second example we have some entries as decimal values. It is due to the fact that magic square of order 8 is always an
even number and the total magic sum of order 10 is an odd number.

Result 5.9. Let’s consider following magic square of order 10 with reduced entries:
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3AG+3AT-AIS- [A2+ATA-AT6-4"Ad-|  AT6+3*Ad-
MR- | ke | 3t A Ny PMAOAGAT-AS,  ASHAB- | AIGHALAT-AAGHAT-| s
AT2+A3+A6 A3 AIG+A3+AG-AT+A AB-M
2M A4 M+ATS | AG+AT-AT4
2'M-Ad-AT+AT5- Al6+2°Ad- | A9-Ad-AT+2"M-AT6-
A2 Ad+AT-AT5-M AT ' AS M-AQ-Ad-AT ' ' L-2*M-A26 A2
AT-A2 2M+2AT+AI-AID|  AT+AT0-AS
ZADRTATN| AMFAETAT- | 2R DATeATZ- [RRAABRATAATE  2A4M- A8 AL AGATD4 ASAG.
A4 +ATG-A3- | AT2+A3HAG-AT3- | A3-AG +AT3HATS- | Ad-AT +A34AG- | ABFATGRAT-AS- |0 * 0 T AQ+AT-A3 o L-2"M-A27 A21
AG+AT-A2 Al 2M AT5 AG+AT-AS
A2+ T3S ATA-ATG-| ATA4ATSAT3 | 2 AT PM2ALABATS MY ag3araG
. onrsongy | AATEMeATE- | 2MAGAT-AS |0 T eAt 2 A4 L-2"M-A28 A28
2*A15-A2 A9-+A5-A10
A6 A9+M-ATI-A6 | ATI-AB-A9 A8 AT2 AT5+M-ATT-AT2 | ATT-AI-ATS Al4 -2"M-A29 A29
AT A9 AT0 M-AS-AT0-AT1 AT7 A5 A6 M-A15-AT6-AT7 -2"M-A30 A30
A9+ AT0+ATI-AT-
AT+AB-ATT AGHAT-AID | M-AG-AT-A9 P ATB+AT4-ATT | AT2+AT3-AT6 | M-AT2-AT3-AIS | AIS+ATG+ATT-AT3-AT4 | L-2*M-A31 A3l
A6+AT+AB+2°A9 AI6-A13- | AT2+AT3+A14+2°A OM-FLeAZ A2 SL-EW-AZ-
M-AG-AT-AB | AIO-AT-2A0:ATE| A7 M-ARA-AE | e ate T A3 +A2T+A28+A29 |A26-A27-A28-
+A30+A31 | A29-A30-A31
6°M-2"L+ 2°AT9+A15
AR S S
L-2'M-A9  |A19+AT2+3°AT-A6|  L-2"M-A20 L-2°M-A21 L-2M-A2 | L-2M-A23 L-2°M-A24 L-2M2 | @22
+AG+A3+A20+A21+A22
A3-2*M-A15-A25
+A23+A24
o 31L-6"M-2°A19-AT5-
A9 A26+A19+L-AT2 A20 A21 A2 A23 T sl T SRR R PRV
e AE A AT-A6-A3-A20-A21-A22-
A23-A24
Details:

It is also a cornered magic square of order 10 with pandiagonal magic square of order 8 at the left-upper corner. The letters T and L
represents the magic squares of orders 8 and 10 respectively. The magic sum of order 8 is always an even numbers as it is formed by four
equal sums magic squares of order 4. To get the integer entries, the magic sum of order 10 should also be an even number, otherwise
some of the entries may be decimal numbers. See the examples below.

Example 5.12. Let’s consider following two examples:
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9a/mgc| 10x10 https://numbers-magic.com/ ©OUT ;26 9b| mgc|10x10 https://inderjtaneja.wordpress.com/ ©IJT/2»61/
59 | -83|241|-127| 19 | 33 | 77 | -39 | -67 | 107 |220 59 |-83 | 241|-127|19 |33 |77 |-39| -26 | 107 |261
15 |-99 | 11 163 |27 | -11 [-29|103 | -71 | 111 |220 15 |-99 | 11 | 163 |27 |-11|-29/ 103 | -30 111|261
-79 1M1 | 67 | -9 |-43| 71|59 | 3 |-75| 115 |220 79| 1M1 | 67 | -9 |-43| 71|59 3 | -34 | 115 |261
95 | 161 (-229| 63 |87 | -3 |-17| 23 [-79 | 119 (220 95 | 161 |-229| 63 (87 | -3 |-17| 23 | -38 | 119 |261
31 | 51 | -31 | 39 | 55|27 |-55| 63 |-83|123 (220 31 | 51 | -31 |39 (55|27 |-55 63 | -42 | 123 (261
51 | 43 | 47 | -51 |75 |67 | 71 |-123| -87 | 127 (220 51 | 43 | 47 | -51|75|67 |71 -123| -46 | 127 (261
23 | 19 | -19 | 67 |47 |43 |-91| 91 | -91 | 131 (220 23 |19 | -19 | 67 |47 |43 |-91 91 | -50 | 131 |261
-15 | -23 | 93 | 35 |-87|-47|165| 59 | 713 |-673|220 -15 {-23 | 93 | 35 |-87|-47|165| 59 | 590 | -509 |261
-43 | -147| -47 | -51 |-55|-59|-63 | 625 | 20 | 40 (220 -2 |-147| -6 | -10 |-14|-18 |-22 543 | 40.5 |-103.5(261
83 187 | 87 | 91 | 95 | 99 |103|-585( 40 | 20 (220 83 |228| 87 | 91 | 95|99 [103/-462|-103.5| 40.5 |261
220 220 220 220 220 220 220 220 220 220 261 261 261 261 261 261 261 261 261 261 1

The magic sums of above two examples are as follows:

First Example Second Example
Myxq =90 Myyq =90

Tgxg = 180 Tsxs = 180
Lipx10 = 220 Lipx10 = 261

Above two examples are considered with magic sums as even and odd numbers. The magic rectangles sums are:

First Example Second Example
MR;,g =40 x 160 MRy, g = 81 x 324

Here in the second example we have some entries as decimal values. It is due to the fact that magic square of order 8 is always an
even number and the magic sum of order 10 is an odd number.

5.2 Reduced Entries Pandiagonal Magic Squares of Order 10

Below is a result for reduced entries algebraic pandiagonal magic square of order 10.

Result 5.10. Let’s consider following magic square of order 10 with reduced entries:

52



Inder J. Taneja
https://inderjtaneja.wordpress.com; https://numbers-magic.com;

Reduced Entries Algebraic Magic and Semi-Magic Squares of Orders 4, 6, 8 and 10,
Zenodo, July 05, 2025, pp. 1-85, https://doi.org/10.5281/zenodo.15814675

A7-A23+A15 AT S-AT+A23- A2 A3 A7 A8 S-AT-A8-A9- A9 A10
A15-A1-A2-A3 A10
A7-A23+A15
S-A7+A23-
A21-A28+A13- Aa +A1+A2+A3- As Ao.pz.as. | Al4-ABsATS AT A7+A8+A9+A1 A1z S-A7-A9-A10-
Al1+A6 A4-A5- e 0-A11-A12-A13 Al4
A21+A28-A13
AT ;212::235; i;27;1Ai;_ A21-A28+A13 Ai‘l—?t\zzs:ﬂ d 1:.;—1;56\3;::155 AB+AI+A10- | S-A7-AB-AS- A13 AT3-A8- AT+AB+AI-
A11-A13 A10+A12-A14 A9+A11+A14 A12-A13
A13 A3+A5-A6 +A6 A21+A28-A13
S-A7+A23-
A21-A28+A13{ A7-A23+A15- Al+A2- Ao pane. |A2VA28+A131 a4 | ABiac. Atz |STATAT-AI
A2+A4 A5+A6 A21+A28-A13 A1+AS5 Al4
A21+A28-A13
S-A7+A23- A21-A28+ A13- A7- c A7-A10-A13 AT3-AS
A15-A3-A6- | A2+A3-A4 Al- A23+A15+A1- A6 PO A9+A10-AT1 | T | A7+AB-A12 Al4
A21+A28-A13 A2+A4+A5 A5
S-A15-A16- S-A23-A24-
A15 A16 A17 A18 A23 A24 A25+A3-A18- A25 A18+A10-A3
A17-A18
A10
A15+A16+A17 A23+A24+A25 S-A23-
A22-A16+A21 A19 +A18-A19 A20 S-A15-A17- | A22+A14-A6- A26 A3+A18+A10 A27 A25+A3-A18-
A20-A2T A18-A22 A24+ A28 A2 A7 AE A10-A22-
A14+ A6
A16+A17+A18] o AM1STATE AZT-A16- | s Aat6+a17] A24TA25- As;_::fi_aAi; A28-A24- | o3 A24+A2
A5 AT A17-A18+A20- A21 A17+A19+A2 Aoo.azy | |A3+AIB+At0-| ST T A28 A25+A26+A2|" " 7
A22 2 A26-A28 2+A14-A6
Al14+ A6
A21-A17+A19 | A15-A20+A22 | A16+A17-A21 | ~ 12 AT | 51 A16+A20|A28-A25+A26 A27f§;_2+A1 A24+A25-A28 SAAzf;.Aziﬁ_ A28-
A21-A22 A24+A27
4-A6 Al141+ A6
S-A15-A18 AZ1-Al6- S-A23+A3- A25- A28-A24 A23+A24
A2 A2z A17+A18-A19 | A17+A19+A2 | A15+A16-A20 A22 A18-A10-A28- |A3+A18+A10-| -~ ~ " Ay A22+A14-A6
o A22-A14+A6 A26
Details:

It a pandiagonal magic square of order 10 divided in four equal sums blocks of order 5. These blocks are pandiagonal magic squares
of order 5. The magic sum of order 10 is represented by letter T = 2S, where S is the sum of magic square of order 5. In this case we

always have even number magic sums of order 10. See below an example.

Example 5.13. Let’s consider the following example:
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pan
9 |11 (45|12 (13|17 (18 | 16 | 19 | 20 |180
21 |14 | 0 |15 |40(29| 21| 8 | 22| 10 |180
6 (44(16 (23| 1 |13 (14 (23|31 | 9 |180
18 |10 | 7 |35|20(25|19 |14 | 5 | 27 |180
M 36 |11 (225 (16| 6 |18 |29 | 13 | 24 |180
25 |26 |-16| 27 |28 |33 |34 |-47| 35 | 35 |180
37 |29 |16 | 30 (-22| 44 | 36 | 26 | 37 |-53|180
21 |-18| 31 |39 |17 | 30 |-50| 38 | 45 | 27 |180
33 |27 |22 (-27(35|39 (36| 31 |-57| 41 |180
-26|26 |37 | 21 |32 (-56|34 | 42 | 30 | 40 |180
180 180 180 180 180 180 180 180 180 180

It is pandiagonal magic square of order 10 based on the Result with magic sums Tigx10 = 180 and Ssx5 = 90. The four equal
sums pandiagonal magic square of order 5 are given by
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pan /90/ pan /90/
9 [11]45/12 |13 |90 17 |18 | 16 | 19 | 20 |90
21 (14| 0 [ 15|40 (90 29 121 | 8 [ 22|10 |90
6 (441623 | 1 |90 13 114 (23 (31| 9 |90
18 |10 7 [ 35|20 (90 25 19 (14 | 5 | 27 |90
36 |11 (22| 5 [ 16 |90 6 (1812913 |24 (90
90 90 90 90 90 90 90 90 90 90

pan /90/ pan /90/
25 |26 |-16| 27 | 28 |90 33 |34 |-47|35|35(90
37 12916 | 30 (-22]90 44 | 36 | 26 | 37 |-53|90
21 |-18| 31 (39| 17 |90 30 |-50| 38 | 45| 27 (90
33 |27 |22 |-27| 35|90 39 | 36| 31 |-57| 41 (90
-26 (26|37 | 21|32|90 -56 (34|42 | 30|40 (90
90 90 90 90 90 90 90 90 90 90

Remark 3. Above we have given a pandiagonal magic square of order 10 for reduced entries with four equal sums pandiagonal magic square of
order 5. The general procedure without use of pandiagonal magic squares of order 5 shall be given later on in another work.

5.3 Reduced Entries Semi-Magic Squares of Order 10
Below are 6 results for reduced entries semi-magic squares based on Examples and

Result 5.11. Let’s consider following semi-magic square of order 10 with reduced entries:
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2*A35+A42+A41 3*(L-S)/2-A23-
ZLoeAe | s aogn2| A3 A24 A25 A26 A2(4 /'-\)2/5 e | A |TOTERRERSE
A28-A35 +A21-A35-A41
+(5*S-3*L)/2-A21 A27
A23+A24+A25
(3*S-L)/2-A21-
A21 A22 (L-S)/2-A23 |  (L-S)/2-A24 (L-S)/2-A25 (L-S)2-A26 | +A26+A2T-2°(L1 (LLS)/2-A2T | 0 A29
S)/2
F(L-S)2-A6-AITIAIGHATTAIBHAT | | SM+2'AT4+2AT3] 2'AT2+9"M-6°S-AT4- S MATL S MLAT3 ADD e A36
A18-A19-A20 | 9+A20-2%(L-S)/2 4*A12 A13
4*M-3*S+ 4*S-5*M-A9-
A16 (L-S)/2-A16 Al Ad+M-A6-AT A6-A3-Ad A3 (L-S)/2-A37 A37
A9+A10+A11 A10-A11
3*(L-S)/2-A36-
A17 (L-S)/2-A17 S-M-A9 A6 Ad A5 M-A4-A5-A6 A9 SL+A36:A3T A'i? A)5{8 A39
+A38+A39+A40
A40
Ad+A5+AG-A2-
A18 (L-S)/2-A18 S-M-A10 A2+A3-A6 A1+A2-A5 M-A1-A2-A4 A3 A10 (L-S)/2-A38 A38
A1+A2+A3+2*Ad-
A19 (L-S)/2-A19 S--M-AT1 M-A1-A2-A3 A5-A2-2*A4+A6 ASAG A2 Al (L-S)/2-A39 A39
A20 L-S)/2-A20 | 5*M-3*S-A12 | 4*A12-2*A14-2*A13 rL-2(L-S)2) Al4 A13 5*M-A12-3*S| (L-S)/2-A40 A40
(L-5) +A14+A13-2*A12-10*M (L-5)
3*L-5%S)/2-
(75-3°L)/2 AJ§8+A21 :;{\22 (L-S)/2-A30 AS0+A3T+AIZEAS (L-S)/2-A31 (L-S)/2-A32 (L-S)/2-A33 | (L-S)/2-A34 | A35+A28-A22 (375-L)/2-A28-
+A42+A28-A21 3+A34-2*(L-S)/2 A29-A42
A35+A29
A35 (375-L/2-A35- a3 |} (LS2-ASOAST: A31 A32 A33 A34 A4 A42
Ad2-A41 A32-A33-A34
Details:

It is a double-digit bordered semi-magic square of order 10 embedded with single-digit bordered semi-magic squares of orders 6.
These are semi-magic only at one diagonal. In order to bring it as a magic square we need some condition. It is as given below

M=-xS§, 4)
where M and S are magic sums of orders 4 and 6 respectively.
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Below are three examples based on the Result First example is of semi-magic squares and the second example as a magic
square obtained by applying the conditions given in (4)

Example 5.14. Let’s consider a following semi-magic square based on the Result|5.11}

a|semi M=(2/3)*S 180
75147 ] 33 [ 3435 [36 -85[37] 0 | 38200
31 (32| 3|-4|-5]6 n5|-7] 8 |39]200
50| 80 | 42 |56 |-33| 26 27 | 22 | -16 | 46 |200
26| 4 | 0 | 1|77 -n 13]50]-7]47 200
27| 3 | 31|16 | 14 | 15 | 45 | 19 | 180 |-150/200
28| 2 [ 30| 9|8 |53 20]20]-18]48 200

1

0

29 29 (54| -9 33| 12|21 |-19 | 49 |200
30 8 | 6 83|24 23| 8 |-20| 50 (200
109 | -31| -10 |150 | -11 | -12 | -13 | -14 [ 51 | -19 |200
45 | -38 | 40 |-120| 41 | 42 | 43 | 44 | 51 | 52 |200
200 200 200 200 200 200 200 200 200 200

The magic and semi-magic sums of above magic square are My.4 = 90, Ss;, , = 140 and Lg;,,,,,, = 200. There are four magic
rectangles with equal magic sums MRj.¢ = 30 x 90.

Example 5.15. Let’s consider a following magic square with even number magic sum based on the Result|5.11}
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1b | mgc M=(2/3)*S 260
-55 157 33 [ 34| 35 [ 36 |-55]37] 0 | 38 [260
31 32| 7|6 | 5| 4|95]3]38]39|260
2060 | 22 |66 | -3 [36]37]22] -6 | 46 |260
26 | 14| o | n[107]-1[13]60] -7 | 47 |260
27 | 13| 41|16 | 14 [ 15 [ 75| 19 | 160 |-120]260
28 | 12| 40| 9 | 8 [83]20]20] -8 | 48 |260
29 | 11 |39|84] 9 [33]12]21] -9 | 49 |260
30 | 10 |38 -6 | 63 |24]23]|38]-10] 50 |260
19 [-41] 0 [130] -1 [-2]-3]-4] 51| 11 |260
45 | -8 |40 [-90] 41 [42]43]44] 51 | 52 |260
260 260 260 260 260 260 260 260 260 260

The magic and semi-magic sums of above magic square are My,4 = 120, Sexe = 180 and Ligx10 = 260. It is a magic square as it
satisfies the conditions given in (@), i.e., M = % X S. Moreover, the magic rectangles sums is MRy, = 40 x 120.

Example 5.16. Let’s consider a following magic square with odd number magic sum based on the Result|5.11}

1c| mgc M=(2/3)*S 203
55100 | 33 [ 34|35 |36|-55/37| 0 | 38 |203
31 (32|76 | 5]4]|95]3]-19]39]203
20|60 |22 |47] 3 |17]18] 22| -6 | 46 |203
26 |14 | 19| 1 6o |-1[13]22] -7 | 47 |203
27 | 13 | 22|16 | 14 |15 | 37| 19 | 160 |-120|203
28 |12 | 21| 9| 8 |45|20| 20| -8 | 48 |203
29 | 11 [20]46| -9 [33|12] 21| -9 | 49 |203
30 |10 [ 19 | -6 | 44 | 24|23 ] 19| -10 | 50 |203
62 |16 | 0 [130] -1 |-2|-3|-4]| 51 |-46]203
45 | 65| 40 |-90| 41 | 42|43 |44 | 51 | 52 [203
203 203 203 203 203 203 203 203 203 203
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The magic and semi-magic sums of above magic square are My,4 = 82, Sgxs = 123 and Ligx19 = 203. It is a magic square as it

satisfies the conditions given in (), i.e., M = % X S. Moreover, the magic rectangles sums is MRy, = 40 x 120

Result 5.12. Let’s consider following magic square of order 10 with reduced entries:

27*L-2*A43-28*T-A42- 34 AS5 4 AS
A41-A40-ASB-AST- A32+A33+A29+
10*T+A43-9*L | A36-A34-A35-A32- A36 A37 A38 A39 A40 A41 A2 Aves
A33-A29-A30-A31- BT 7oL
A28-A39
A28-T A18 A19 25(T-S)/2-AT>- A15 A16 A17 2'S-T+A18- | T-5-A23- L-A28
A16-A17 A19+A23 2*A18
A5 SABA2AIA | AISHAT6ATT(T- (1-5)/2-ATS (1-5)/2-AT6 (1-5)/2-A17 T-S-A23-A13- | 2*S-T+A18 A2
2*A18-2*(T-S)/2-A19 S)/2 A24-A18+A19 | +A23-A14
A7+A8+A9- A10+A11+A12-| T-S-A10-A11-
A30 2*(T-S)/2-A7-A8-A9 | ' T1eF Al A4+S-AG-Al A6-A3-Ad A3 FATE L-T-A30
(T-S)/2 (T-S)/2 A12
A31 A7 (T-S)/2-A7 A6 A4 A5 S-A4-A5-A6 | (T-S)/2-A10 A10 L-T-A31
A4+A5+A6-A2-
A32 A8 (T-S)/2-A8 A2+A3-A6 A1+A2-A5 S-A1-A2-Ad ¥ ;3 (T-S)/2-A11 A1 L-T-A32
A1+A2+A3+2*Ad
A33 A9 (T-S)/2-A9 S-A1-A2-A3  |A5-A2-2*A4+A6 5.AG A2 (T-S)/2-A12 A12 L-T-A33
A34 T-27A13-Al4+A19- :22; ﬁgﬂi: 3| A20+A21+AZ2-(TH (T-S)/2-A20 (T-S)/2-A21 (T-S)/2-A22 A13 Al4 L-T-A34
3*A18-A23-A24 S)/2
2*(T-S)/2
S-A23-A18-
A35 A23 o T-S-A20-A21-A22 A20 A21 A22 A24 A18 L-T-A35
Lo+ Agg. | 2T THLA3+AL24
A41+A40+A38+A37+
A29-A30-A31-
A3y p33.ay. A36HASATAISARE | LT-A36 L-T-A37 L-T-A38 L-T-A39 L-T-A40 L-T-A41 L-T-A42 | 10*L-11*T-A43
a5 Ad3 A33+A29+A30+
A31+A28-26*L+A39
Details:

1t is a single-digit bordered semi-magic square of order 10 embedded with double-digit bordered magic square of orders 8 . These

are semi-magic only at one diagonal. In order to bring it as a magic square we need some condition. It is given as
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T=-xL (5)

where T and L are magic sums of orders 8 and 10 respectively.

Below are three examples based on the Result First example is of semi-magic squares and the second example as a magic
square obtained by applying the conditions given in ().

Example 5.17. Let’s consider a following semi-magic square based on the Result|5.12}

2a|semi T=(4/5)*L 160
185/-195| 81 [ 83 ] 85|87 89| 91 93] -9 220
05| 45 | 47 [-43] 39 | 41 | 43 | 63 | -65 | 155 |220
67 | 127 | -45 (83| 1 | -1 | -3 |-65] 73 |-17]220
69 | 5 |35 1|75 11| 15]53]-13]-19]220
7123 | 17 | 21] 17|19 ]33] n|29]-21|220
73|25 | 15| 7|5 [49|20] 9 | 31[-23]220
75 |27 | 13 |51 ] 733 13] 7 [33]-25[220
77 |37 155 [m3 ] -9 | -1 |13 35 [ 37 [-27]220
79 | 55 | -67 |-73] 49 | 51 | 53 | 57 | 45 |-29]220
1 |245] -31|-33]-35| 37 -39 | -41]-43 [235]220
220 220 220 220 220 220 220 220 220 220

The magic and semi-magic sums of above magic square are My.4 = 90, Tgxg = 170 and Ls;,,,,,, = 220. There are four magic
rectangles with equal magic sums MR, .4 = 40 x 80.

Example 5.18. Let’s consider a following magic square with even number magic sum based on the Result|5.12}
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2b| mgc T=(4/5)*L 220
125]-363] 81 | 83 | 85 8789 91] 93 | 99 [220
1| 45 | 47 [-53] 39 | 41] 4389 -75 | 155 [220
67 |137|-55|88 | -4 -6 |-8|-75] 99 | -23|220
69 | -5 40| 11| 91 1|15 |58]-23]-25 220
7|23 122117 19]49] 6| 2927|220
32510 7[5 65]29| 4 | 31 [-29 220
75 |27 8 [67] -7 33[13| 2 | 33-31]|220
77 |-131] 165 [ 118 | -14 |16 | -18] 35 | 37 | -33]220
79 | 55 | -51|-83| 49 | 51|53 |57 45 | -35 220
.55 | 407 | -37 | -39 | -41]-43]-45]-47] -49 | 169 |220
220 220 220 220 220 220 220 220 220 220

The magic sums of above magic square are My,4 = 106, Tsxg = 176 and Lipx190 = 220. It is a magic square as it satisfies the
conditions given in (§), i.e., T = % x L. Moreover, there are four magic rectangles with equal magic sums MRy .4 = 35 x 70.

Example 5.19. Let’s consider a following magic square with odd number magic sum based on the Result|5.12}

2¢| mgc T=(4/5)"L 315
220| 74 | 81 | 83| 85 87|89 91| 93 [-148(315
187 45 | 47 |[-23] 39 | 41|43 [105| -45 | 250 |315
67 [107|-25|73| 11| 9|7 |-45 115 -4 [315
69 |25 | 25| 11 |137]-11|15]43]| 7 | -6 [315
7|23 |27 2117 |19]95]21] 29 | -8 |315
7325|257 |5 [111]29]19] 31| -10(315
75 |27 | 23 [13| -7 [33 |13 |17 | 33 | -12 (315
77 |-55[135[103| 1 | -1 |-3 |35 37 | -14 (315
79 | 55| -5 |-53| 49 | 51|53 | 57| 45 | -16 (315
211 | -11 | -18 | -20| -22|-24|-26] -28 | -30 | 283|315
315 315 315 315 315 315 315 315 315 315
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The magic sums of above magic square are My,4 = 152, Tgxg = 252 and Ligx10 = 315. It is a magic square as it satisfies the

conditions given in (§), i.e., T = % x L. Moreover, there are four magic rectangles with equal magic sums MR, ,4 = 50 x 100.

Result 5.13. Let’s consider following mgic squares of order 10 with reduced entries:

27*L-28"T-A36-A35- 18°T-17°L+ A28+
(grge | A34-A32-A31-A30-A284 A0 A3t Az Az nsa Ass Ase A29+A26+A27 +
A29-A26-A27-A23-A24 A23+A24+A25
A25-A22-A33 +A22
A22-T Al Ad+M-A6-Al A6-A3-Ad A3 S-M-A10 A10 T-5-A17 A17 L-A22
T-a*s-
A10+AT1+A12-|2*S-2*M-A10-AT1-| A17+A1+2*M | A17-A1-2*M+3*S-
A23 A6 A4 A5 M-A4-A5-A6 L-T-A23
S+M A12 +2*A0+2*A8+3%A | 2*A0-2*A8-3*A4
4
2*A17+A19+A20- | 3°T-6*S-A19-A20-
A1-2*M+5*S-2*T- | 2*A17+A1+2*M+2
A24 A2+A3-A6 A1+A2-A5 M-A1-A2-A4  |A4+A5+A6-A2-A3| S-M-AT1 ATl - FAlTeE L-T-A24
2*A9-2°A8-  |*A9+2*A8 +3*Ad-
3*A4+A18 A18
A1+A2+A3+2*A4-
A25 M-A1-A2-A3 A5-A2-2*A4+A6 e Ac A2 S-M-A12 A12 T-S-A18 A18 L-T-A25
2*AB+A1+A9+3°Ad
A26 S-M-A8 2SABATITAG- | 10+ ATIAT2+ S-M-A9 (S-M)/2 (5*M-3*S)/2 T-S-A19 A19 L-T-A26
2*A10-A11-A12-M
M-2*S
AB+A1+3*A4 | 3*S-2*A8-Al1-AO-
A27 A8 +2A10+AT1 +A12{ 3*A4-2*A10-AT1- A9 (5*M-3*S)/2 (S-M)/2 T-S-A20 A20 L-T-A27
s A12-2*M
A16-4*S+4*M-
2*A10+2*A12-
A28 T+2*S-3*M-2*A9-2*A8 T+4*A9+4*AB+A15 T-S-A14 T-S-A15 T-S-A16 (T-S)/2 (7*S-5*T)/2 L-T-A28
M+2*S-2*A0-2*A8
+A14-2*A12-2*A10
2*T+3"S-A15-A14-
2*A9+2*A8+M+T-
a43 2°A9+2*A8-3*5+3*M | T T T 47 M-4+A0-4+A8 Al4 A15 A16 (7*S-5*T)/2 T-5)/2 L-T-A29
+2*A12+2*A10-A16
(oLo Tng.| 2T T+A36+A35 A3+
A33+A32+A31+A30+
A23-A24-A25-
oo Aoy nge] A28+A20+A26+A27 L-T-A30 L-T-A31 L-T-A32 L-T-A33 L-T-A34 L-T-A35 L-T-A36 10*L-11*T
ot +A23+A24+A25+A22-
26*L
Details:

It is a single-digit bordered semi-magic square of order 10 embedded with cornered magic square of order 8. The inner block is again
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a cornered magic square of order 6 with magic square of order 4 at the left upper corner. In order to bring it as a magic square we the
same condition as given in (D).

Below are three examples based on the Result First example is of semi-magic square and the second example as a magic square
obtained by applying the condition given in

Example 5.20. Let’s consider a following semi-magic square based on the Result|5.13}

3a semi T=(4/5)*L }20/
-160| 145 | 50 | 51 | 52 | 53 | 54 | 55 | 56 |-116(240
-1581 21 | 67 | -21 23| O | 30 [ 43 | 37 | 198 (240
43 | 26 | 24 | 25| 15 [ 63 | -33| 70 | 10 | -3 |240
4 ( 19 | 18 |23 |30 -1 | 31| 4 | 76 | -4 |240
45 ( 24 | 19 |63 | 22 | -2 | 32 | 42 | 38 | -5 |240
46 | 2 | -94 | 151 1 15 | 45 | 41 | 39 | -6 (240
47 | 28 | 124 |-121| 29 | 45 | 15 | 40 | 40 | -7 |240
48 | 56 | 160 |-111| 46 | 45 | 44 | 40 | -80 | -8 |240
49 [ 24 | -80 | 191 | 34 | 35 | 36 | -80 | 40 | -9 |240
236 |-105| -10 | -11 | 12 | 13 | -14 | -15 | -16 | 200|240
240 240 240 240 240 240 240 240 240 240

The magic and semi-magic sums of above semi-magic square are My, 4 = 90, S¢x6 = 120, Tgxg = 200 and Ls,,, ,, = 240. The magic
rectangle sums are given as MRy .4 = 30 x 60 and MR, = 80 x 240.

Example 5.21. Let’s consider a following magic square with even number magic sum based on the Result|5.13}
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3b| mgc T=(4/5)"L 280
-280553 | 50 | 51| 52 [ 53 [ 54 ]55] 56 |-364|280
182 21 | 87 | -21] 23 [ 10 | 30| 37| 37 | 238280
43 |26 | 24 |25 |35 |53 [-13| 14 | 60 | 13 |280
44 |19 | 18 |43 |30 |9 [31|66| 8 | 12 |280
45 |44 1963 22| 8 [32]36 38| 11 |280
46 | 12 [-54|m | 11 [20]50]35] 39 | 10 280
47 | 28 | 94 |-71| 29 |50 20|34 | 40 | 9 |280
48 | 80 [200-175] 40 [39 3837 |-35] 8 [280
49 | -6 |-126/249| 34 |35 /36 -35| 37 | 7 [280
420 -497) 6 | 5 [ 4 [3]2] 1] 0 [336]280
280 280 280 280 280 280 280 280 280 280

The magic sums of above magic square are My,s = 110, Sexs = 150, Tgxs = 224 and Lipox10 = 280. It is a magic square as it
satisfies the condition given in (5), i.e., i.e, T = % x L. Moreover, the magic sums of magic rectangles are MRj,4 = 30 x 60 and
MRyyq = 74 x 222.

Example 5.22. Let’s consider a following magic square with odd number magic sum based on the Result|5.13;

3c| mgc T=(4/5)*L 305
1305]668 | 50 | 51 | 52 | 53| 54| 55 | 56 |-429]305
202| 21 [ 87 [-21] 23 [ 10| 30] 57 | 37 [ 263305
43 | 26 | 24 | 25|35 [ 53 |-13] 34 | 60 | 18 |305
a4 |19 [ 18 [43 30| 9 [31]26] 68 | 17 |305
45 (44 | 1963 ] 22| 8 |32]56] 38 | 16 |305
46 [ 12 |54 1m | 11 [20]50]55] 39 | 15 |305
47 |28 [ 94 [-71] 29 [ 50 | 20| 54 | 40 | 14 |305
48 100|200 [-195] 60 | 59 | 58 | 47 | -85 | 13 |305
49 | -6 |-106]289| 34 | 35|36 |-85] 47 | 12 |305
490]-607] 11 |10 9 [ 8| 7] 6 | 5 |366]305
305 305 305 305 305 305 305 305 305 305
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The magic sums of above magic square are My,s = 110, Sexs = 150, Tgxs = 244 and Liox10 = 305. It is a magic square as it
satisfies the condition given in (), i.e., i.e, T = % x L. Moreover, the magic sums of magic rectangles are MR,,4 = 40 x 80 and

MR2X4 = 94 x 282.

Result 5.14. Let’s consider following magic square of order 10 with reduced entries:

27+L-28*T-A37-A36- 18*T-17*L+
o . | A35-A33-A32-A31-A29- A29+A30
10°T-9°L | p30-A27-A28-A24-A25- A3 A32 A33 A4 A3S A36 AST A27+A28+A24+
A26-A23-A34 A25+A26+A23
L S+2*A12+2*A1| 2*A11+9*M-6*S-
A23-T 4*S-6*M+A11 S 4 ATIM A2 AT3 S-A12-M S-A13-M A11 T-S-A15 A15 L-A23
T8SAIS-Al | 5 A1+ A12+A8+
A24 4*M-3*S+A8+A9+A10 A1 A4+M-A6-AT A6-A3-A4 A3 4*S-A8-A9-A10-5*M mz'fs' A13-2*A11 L-T-A24
ABB+ZATI | 7es434A4-10"M
3*A4+10*M
2*A15+A17+A18
+A1- 3*T-10*S-A17-A18-
A25 S-A8-M A6 A4 A5 M-A4-A5-A6 A8 ZT+ISHAIZEA | ATS-AT-AIZAS- | o o
8+A13- A13+2*A11-3*Ad+
2*A11+3*Ad- 10*M-A16
10*M+A16
A26 S-A9-M A2+A3-A6 A1+A2-A5 M-A1-A2-A4 A4+A5+A6-A2-A3 A9 T-5-A16 A16 L-T-A26
A27 S-A10-M M-A1-A2-A3 | A5-A2-2*A4+A6 |A1+A2+A3+2*A4-A5-A6 A2 A10 T-S-A17 A17 L-T-A27
i i 4*A11-2*A12- | 7*S+A12+A13- i i
A28 5*M-A11-3*S Atz S ATIA0M A12 A13 5*M-A11-3*S T-S-A18 A18 L-T-A28
FSiAI2sABsAlz. |BSTAIZ+AB: A20:A19+:¢\21-T-
A29 PAM+ AT T S+6°A4] 05 2"A12-2"A8- T-S-A19 T-S-A20 T-S-A21 (T-S)/2 (7+S-5*T)/2 L-T-A29
M 2*AT1+2*A1 | 2*A13+4*A11-4*A1-
+6*A4-1T*M | 14*S-12*Ad+22*M
i T-9*S-A12-A8-| 2*T+13*S+2*A12
1 ?'MZ;AB' | A13+2°A11- | +2*AB+2*A13- e on
A30 A13+2 A1J-2 A1-7*S- AL AT 4% AT 2 12 Ak A19 A20 A21 (7+S-5*T)/2 (T-S)/2 L-T-A30
6"A4 6*A4+11*M | 22*M-A20-A19-A21
o 27*T+A37+A36+A35+
10°L-9T-A23- 3y A33+A32+
A24-A25-A261 o1 p204A30+ L-T-A31 L-T-A32 L-T-A33 L-T-A34 L-T-A35 L-T-A36 L-T-A37 10*L-11*T
A2T-A28-A291 o7 4 A28+ A24+A25+
A0 A26+A23-26*L
Details:
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It is a single-digit bordered semi-magic square of order 10 embedded with cornered magic square of order 8. The inner block is again
a single-digit bordered magic square of order 6 with magic square of order 4 at the middle. In order to bring it as a magic square we

need the same condition as given in (D).

Below are three examples based on the Result|5.14] First example is of semi-magic square and the second example as a magic square
obtained by applying the condition given in (§).

Example 5.23. Let’s consider a following semi-magic square based on the Result|5.14}

4a|semi T=(4/5)*L ,240/
-330| -60 | 101 | 104 | 107 | 110 | 113 | 116 | 119 |-110|270
1331 41 | 68 | -9 | 6 3 |4 | 7 | 53 (193|270
80 [ 55 | 11 |83 | -11| 17 | -5 |-155 215 |-20 (270
83 | 18 | 26 | 20 | 23 | 31 | 32 | 325 -265|-23 (270
86 [ 15 5 2 |55 (38 (35| 4 | 56 |-26(270
89 12 | 58 | -5 33|14 (38| 1 59 |-29(270
92 | 9 | 18 |59 |44 | 47 | 9 | -2 | 62 |-32(270
95 (193 | 283 |-272| -5 | -8 | -11 | 30 | 0 |-35(270
98 [-133|-223|332| 65 |68 | 711 | O | 30 |-38 (270
10 | 120 | -41 | -44 | -47 | -50 | -53 | -56 | -59 (390|270
270 270 270 270 270 270 270 270 270 270

The magic and semi-magic sums of above magic square are My,4 = 100, Sg,, , = 150, Tgxg = 210 and Lsg,,,,,, = 270. In this case
there two magic rectangles with magic sums MR, = 60 x 180

Example 5.24. Let’s consider a following magic square with even number magic sum based on the Result|5.14}
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4b| mgc T=(4/5)*L 330
-330] 48 | 101 [104] 107 [ 110 113] 116 | 119 [-158]330
187| 1 | 78 [ 51 16 | 13| 41| 11 | 53 | 253|330
80 | 65 | 11 |123] -11 [ 17 | -5 |-101] 165 | -14 [330
83 | 28 | 26 | 20 | 23 | 71|32 |267|-203] -17 |330
86| 25| 5 | 2 [ 95[38]35] 8 | 56 |-20[330
80 | 2298 |-5[33[14]38] 55923330
92 |59 18] 9 |44 [47]59] 2 | 62 | -26[330
95 | 107 (243 |-146] -1 | -4 | -7 [32] 40 | -29 (330
98 | -43 -179/210| 65 | 68 | 71 | 40 | 32 | -32[330
224 18 | -35 | -38] -41]-44]-47]-50] -53 | 396|330
330 330 330 330 330 330 330 330 330 330

The magic sums of above magic square are My, 4 = 140, Sex¢ = 200, Tgxs = 264 and Ljgx190 = 330. It is a magic square as it satisfies
the conditions given in (§). Moreover, in this case there are two magic rectangles with magic sums MRy, = 64 x 192.

Example 5.25. Let’s consider a following magic square with odd number magic sum based on the Result |5.14;

4c| mgc T=(4/5)*L 295
205]-113] 101 [ 104 [ 107 [110] 113 116 | 119 | -67 [295
159 1 [ 78 | 51|16 [13]41[-17] 53 | 218|295
80 | 65 | 11 [123] -11 | 17 | -5 [-129] 165 | -21 [295
83 | 28 | 26 | 20 | 23 | 71| 32 323 |-287| -24 [295
86 | 25| 5 | 2 | 95 |38(35|-20] 56 |-27 [295
89 | 22| 98 | -5 [ 33 |14 |38[-23] 59 | -30[295
92 [ 59| -18] 9 |44 |47]59]-26] 62 |-33[295
95 | 79 |243[-118] -29 |-32]-35] 18 | 110 | -36 [295
98 |-43|-207(154| 65 |68 ] 71 [110 | 18 [ -39 [295
126 | 172 | -42 ] -45] -48 [ -51|-54] -57 ] -60 | 354 | 295
295 295 295 295 295 295 295 295 295 295
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The magic sums of above magic square are My,4 = 140, Sgx¢ = 200, Tgxs = 236 and Lipx10 = 295. It is a magic square as it satisfies
the conditions given in (5). Moreover, in this case there are two magic rectangles with magic sums MR, = 36 x 108.

Result 5.15. Let’s consider following magic square of order 10 with reduced entries:

27*L-28*T-A40-A39-
A38.A36.A35.A34. A32+A33+A30+
10*T-9*L A32-A33-A30-A31- A34 A35 A36 A37 A38 A39 A40 ﬁ;;ﬁ:ﬁi"_
A27-A28-A29-A26- N
Az 17*L
A24+2*A23-
2*T+3*S+A14 7*T+2*S+A22+A21 T-ATe-ATT-
A26-T T-S-A23 A20-ATS T-S-A20 2" A0+ A16s AT T-S-A21 T-S-A22 T-S-A24  |A19-A15-A18- L-A26
+A19+2*A15+A18 A23-Ald
A27 T-S-A15 AT A4+M-A6-Al A6-A3-Ad A3 S-M-A10 A10 A15 L-T-A27
A28 T-S-A16 A6 A4 A5 M-A4-A5-Ag |/ 10+ATI+AT2-275-2"M-AT0- A16 L-T-A28
S+M A11-A12
A29 T-S-A17 A2+A3-A6 A1+A2-A5 M-A1-A2-A4  |A4+A5+A6-A2-A3| S-M-AT1 A11 A17 L-T-A29
A1+A2+A3+2*A4-
A30 T-S-A18 M-A1-A2-A3 | A5-A2-2*A4+A6 AS.AG A2 S-M-A12 A12 A18 L-T-A30
2*S-AB-A1-3*Ad- 2A8+A1*+A9+3 A o
A31 T-S-A19 SM-AB | 0 AT AT2M 4+2*A10+ S-M-A9 (S-M)/2 (5*M-3*S)/2 A19 L-T-A31
A11+A12+M-2*S
X _ | 3*S-2*A8-A1-A9-
A32 T-S-A14 A8 ABTATRITAGLZTA | p 4 2*AT0-ATI- A9 (5*M-3*S)/2 (S-M)/2 A14 L-T-A32
10+A11+A12-S
A12-2*M
8*T-A24-2*A23-
A23+A14+7*S+A16+A| A20+A15-T- 3*S-A22-A21-
A33 17+A19+A15+A18-6*T| A14-4*S A20 2*A20-A16-A17- A2l A22 A24 A23 L-T-A33
A19-2*A15-A18
27*T+A40+A39+A38
10*L-9*T-A26-A27- | +A36+A35+A34+A32
A28-A29-A30-A31- +A33+A30+A31+A27| L-T-A34 L-T-A35 L-T-A36 L-T-A37 L-T-A38 L-T-A39 L-T-A40 10*L-11*T
A32-A33 +A28+A29+A26-
26*L+A37

Details:

It is a single-digit bordered semi-magic square of order 10 embedded with cornered magic square of order 6. These are semi-magic
at one diagonal. In order to bring it as a magic square we need two conditions. These are as follows:

68



Inder J. Taneja Reduced Entries Algebraic Magic and Semi-Magic Squares of Orders 4, 6, 8 and 10,

https://inderjtaneja.wordpress.com; https://numbers-magic.com; Zenodo, July 05, 2025, pp. 1-85, https://doi.org/10.5281/zenodo.15814675
4 3
T==-xL and S=-xT, 6
z 1 (6)

where the letters M, S, T and L represents magic squares of orders 4, 6, 8 and 10.

Below are three examples based on the Result First example is of semi-magic squares and the second example as a magic
square obtained by applying the conditions given in (6).

Example 5.26. Let’s consider a following semi-magic square based on the Result

5a|semi S=(3/4)*T and T=(4/5)*L }30/
-170 |-1015| 143 | 147 | 151 | 155 | 159 | 163 | 167 |430|330
-169| -59 | 1189 | -47 |-377| -51 | -55 | -63 |-257| 219 |330
15 (-27( 1 [ 101 -11 | 19 | 73 | 47 | 67 | -65|330
1M9 | -31 | 31 | 23| 27 | 39|33 | 87 | 71 |-69|330
123|-35( 3 | -1 | 71 |47 {69 | 51 | 75 |-73|330
127 (-39 | 75 | -3 |33 | 15|65 |55 |79 |-77|330
131(-43 | 81 | 41| 41 | 77 | 60 | -60 | 83 | -81|330
135(-23 (39 |79 |79 | 43 |-60| 60 | 63 |-85|330
139 | 537 |-1149| 87 | 417 | 91 | 95 | 103 | 99 | -89 (330
-220|1065| -93 | -97 | -101 |-105|-109| -113 | -117 | 220|330
330 330 330 330 330 330 330 330 330 330

The magic and semi-magic sums of above magic square are My, 4 = 120, Sg,, , = 240, Tz = 280 and Lg,, ,, = 330. In this case
the magic rectangles sums is given as MRy ,4 = 120 x 240.

Example 5.27. Let’s consider a following magic square with even number magic sum based on the Result|5.15}
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5b| mgc S=(3/4)*T and T=(4/5)*L }3’6
-330|-567| 143 | 147 | 151 |155/159|163 | 167 | 142 |330
-153| -33 1031 -21 |-349-25|-29|-37 |-273| 219 (330
M5 | -1 | 11 [ 101| -11 |19 | 31 | 47 | 67 | -49 |330
M9 | -5 (31|23 |27 |[39(75| 3 [ 71 | -53|330
23| 9| 3 | -1 | 71 |47 (27|51 75 | -57|330
127 (13 | 75 | -3 | 33 |15 |23 |55| 79 | -61 |330
131|177 |39 |-43|125|35(39| 3 | 83 | -65|330
135 3 |39 |121|-47 43| 3 |39 | 63 | -69 |330
139 | 339 |-965| 87 | 415 | 91 | 95 (103 | 99 | -73 |330
-76 633 | -77 | -81 | -85 [-89|-93|-97 | -101| 396 |330
330 330 330 330 330 330 330 330 330 330

The magic sums of above magic square are My, 4 = 120, Ss;,,,, = 198, Tgxg = 264 and Ligx10 = 330. It is a magic square as it satisfies
the conditions given in (6). Moreover, in this case the magic rectangles sum is given as MR;.4 = 78 x 156.

Example 5.28. Let’s consider a following magic square with odd number magic sum based on the Result |5.15}

5¢| mgc S=(3/4)*T and T=(4/5)*L 325
-325(-590( 143 | 147 | 151 | 155 |159| 163 | 167 | 155 |325
-149| -34 (1014 | -22 |-327|-26|-30 | -38 [-277| 214 |325
15| -2 | 11 [102| -1 |19 |27 | 47 | 67 | -50 |325
19| 6 | 31 |23 |27 |40|79| -5 | 71 | -54[325
123|-10| 3 | -1 |72|47(23| 51| 75 | -58 |325
127 |-14| 76 | -3 |33 |15[19|55]| 79 | -62 |325
131 -18| 35 |-50|132 | 31|37 | 10 | 83 | -66 |325
135 2 [ 39 |124|-58 |43 |10 | 37 | 63 | -70 |325
139 [ 342 [-949| 87 | 392| 91 | 95 | 103 | 99 | -74 |325
-90 | 655 | -78 | -82 | -86 | -90 | -94 | -98 | -102 | 390 |325
325 325 325 325 325 325 325 325 325 325
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The magic sums of above magic square are My, 4 = 121, S, = 195, Tgxg = 260 and Liox19 = 325. It is a magic square as it satisfies
the conditions given in (6). Moreover, in this case the magic rectangles sum is given as MRy.4 = 74 x 148.

Result 5.16. Let’s consider following magic square of order 10 with reduced entries:

27+L-2*A46-28*T-A45- A46+A38+A37+
10T Ade gL |y A43ALIAO-AS- A39 A40 A41 A42 A43 A4 A45 ASOrAS+ A3
A37-A38-A35-A36-A32- A33+A32+A31+
A33-A34-A31-A42 18*T-17*L
A28+2*A27+2*A14-
2*T+3*S+A17-2*A14- 7*T+2*S+A26+A25+2*A24 T AT9.A20-A22.
A31-T T-S-A27 A24-2*A13-2*A8-5*M{ T-S-A24 | +2*A13+2*A8+5*M+3*A4|  T-S-A25 T-S-A26 T-S-A28 L-A31
3*A4-A18-2*A15 +A19+A20 +A22+ AT8-A21-A2T-ATT
2*A18+2*A15+A21
o 3*A4-3*S+2*A13
A32 T-S-A18 S-M-A15 S-A13-M 2 A;L'EAQTSB' +A14+2*A8+A9- S-A14-M S'A;'ﬁ'::m' A18 L-T-A32
A10+2*A15+2*M
A33 T-S-A19 S-M-A9 Al A4+M-A6-A A6-A3-Ad A3 A9 A19 L-T-A33
A34 T-S-A20 S-M-A10 A6 A4 A5 M-A4-A5-A6 A10 A20 L-T-A34
A35 T-S-A21 S-M-A11 A2+A3-A6 A1+A2-A5 M-A1-A2-A4 |A4+A5+A6-A2-A3 ATl A21 L-T-A35
A1+A2+A3+2*Ad-
A36 T-S-A22 S-M-A8 M-A1-A2-A3 A5-A2-2*A4+A6 NS AG A2 A8 A22 L-T-A36
A8- ] ] 4*S+A11-3*Ad-
A37 T-S-A17 4*S+A9+A10+A11+A1|  A13 S-27ATI+S A4*+A13+A8' 2*A13-A14-2*A8- Al4 A5 A17 L-T-A37
5+5*M A%-2'M A10-2*A15-3*M
A2ds2*A134 2°AB s 5+ 8*T-A28-2*A27-2*A14-3*S-
A38 ALTHRITHPSHATOYAZ |\ sond e A8+ 2°AT5-| A4 A2o-AZo-2TR2A-ZATS- A25 A26 A28 A27 L-T-A38
0+A22+A18+A21-6*T e 2*A8-5*M-3*A4-A19-A20-
T-ATT+2°A14-4%5 A22-2*A18-2*A15-A21
27+T+2*A46+A45+A44
10*L-9*T-A31-A32- | +A43+A41+A40+A39+
A33-A34-A35-A36-| A37+A38+A35+A36+ L-T-A39 L-T-A40 L-T-A41 L-T-A42 L-T-A43 L-T-A44 L-T-A45 10*L-11*T-A46
A37-A38-A46 | A32+A33+A34+A31-
26*L+A42

Details:

It is a single-digit bordered semi-magic square of order 10 embedded with magic squares of orders 4, 6 and 8. These are semi-magic
only at one diagonal. In order to bring it as a magic square we need three conditions. These are as follows:
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TZEXL S:ZXT and M:L—LXS, (7)

where the letters M, S, T and L represents magic squares of orders 4, 6, 8 and 10.

Below are three examples based on the Result5.16 First example is of semi-magic squares and the second and third examples are
magic square obtained by applying the conditions given in (7)), where the magic sum for the second example is even number and for
the third example is odd number.

Example 5.29. Let’s consider a following semi-magic square based on the Result|5.16f

6a|semi M=(2/3)*S, S=(3/4)*T and T=(4/5)*L }06
-19 |-577| 87 |89 | 91 | 93 | 95 | 97 | 99 | 225|220
-109| -13 | -132 | -7 |538 | -9 | -11 | -15 | -171| 149|220
315 |-9 |-5|78)|94 | -7 |-21] 45 |-33|220
75 3 3 | 11 |8 | -11 |15 | 27 | 47 | -35|220
7| 1 1T (21 17 | 19 | 43 | 29 | 49 | -37 |220
9| 1|17 |5 592931 51 |-39|220
81| -3 | 5 |61 | -7 |33 |13 |25 | 53 |-41|220
83 | 7 | 131 |35 |-48 | -64 | 37 | 39 | 43 | -43|220
85 | 181 | 182 | 57 |-488| 59 | 61 | 65 | 63 |-45|220
-145 | 617 | -47 | -49 | -51 | -53 | -55 | -57 | -59 | 119 |220
220 220 220 220 220 220 220 220 220 220

The magic and semi-magic sums of above magic square are My,4 = 100, Sg,, , = 130, Tsp,, s = 180 and Lgy,,,, ,, = 220.

Example 5.30. Let’s consider a following magic square with even number magic sum based on the Result|5.16}
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6b| mgc M=(2/3)*S, S=(3/4)*T and T=(4/5)*L }60/
-259(179 | 87 | 89 | 91 {93 95|97 | 99 |-211|360
2170 9 122115 [174 |13 | 11 | 7 | -63 | 289|360
73 | 27 | 33 | 37 (122 |-76 |35 65| 45 | -1 (360
75 | 25 (45 | 11 (129 |-11 |15 |27 | 47 | -3 (360
77 | 23 |43 | 21 | 17 |19 (87 (29| 49 | -5 |360
79 |21 (41| 7 | 5 (103{29|31| 51 | -7 (360
81 | 19 | 47 (105| -7 |33 |13 |25 | 53 | -9 |360
83 (29| 7 |35 -50(148 |37 | 39| 43 | -11 (360
85 (135 |-50 | 57 |-102| 59 | 61 | 65 | 63 | -13 |360
283 |-107| -15 | -17 | -19 | -21|-23 | -25| -27 | 331 (360
360 360 360 360 360 360 360 360 360 360

The magic sums of above magic square are My,4 = 144, S¢6 = 216, Tgxg = 288 and Lipx10 = 360. It is a magic square as it satisfies
the conditions given in (7).

Example 5.31. Let’s consider a following magic square with odd number magic sum based on the Result |5.16}

6c| mgc M=(2/3)’S, S=(3/4)T and T=(4/5)°'L  |34%
244|110 | 87 | 89| 91 | 93| 95| 97 | 99 [-172(345
205 6 [101 |12 |210| 10 | 8 | 4 | -75| 274|345
73 | 24 | 30 [ 34 [ 116 |-61| 32| 56 | 45 | -4 |345
75 | 22 | 42 | 11 [123|-11| 15|27 | 47 | -6 |345
77 | 20 | 40 | 21 [ 17 |19 | 81| 29 | 49 | -8 |345
79 | 18 | 38| 7 | 5 |97 |29 31| 51 | -10 |345
81 | 16 | 44 |99 | -7 | 33|13 | 25| 53 | -12 [345
83 | 26 | 13 | 35 | -47 (130 37| 39 | 43 | -14 |345
85 | 144 | -32 | 57 [-14159 | 61 | 65 | 63 | -16 |345
241 | -41 | -18 [-20 | -22 |-24|-26|-28 | -30 | 313 |345
345 345 345 345 345 345 345 345 345 345
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The magic sums of above magic square are My,4 = 138, S¢x6 = 207, Tgxg = 276 and Liox10 = 345. It is a magic square as it satisfies

the conditions given in (7).

Result 5.17. Let’s consider following magic square of order 10 with reduced entries:

27*L-28*T-A49-A48-
o AA7-A45-A44-A43-Ad1- Ad41+A42+A39+A40+
10*T-9*L A9 A39-A4O-AIE AT A43 Ad4 A45 A46 A4T A48 A49 A36+A31+A3f+A35+
A38-A35-A46 1T-17L
A35-T A19+A20+A21+A22+A2 A4 A7 AT Al5 S-A19-A20-A21-A22-A23 T-S-A29 A29 L-A35
3-A4-A7-A11-A15
A36 S-A12-A5-A8-A16-A19 A5 A8 A12 A16 A19 T-S-A30 A30 L-T-A36
A4+AT+ANI+AIS-AZ0- | O AA-AS-AIZHAZ]
A37 A21-A22-A23-A1-A2- | TA22+A23-ATT-AT-AS- A9 A13 A17 A20 T-S-A31 A31 L-T-A37
A3+A5+A8+A12+A16 AT5-A16-AT3-A9-
AT1+A1+A2+A3
S+A16+A13+A*6-A19+A3 e ——
A38 Al A1-ATB-A14-2°A21-A22- |\ Al4 A18 A21 T-S-A32 A32 L-T-A38
A23-A20
S+A16+A13-A9+ A6 | o  ATAFAIO AR | ¢ g 250 A21-A22-
A39 A2 A6 A19+A3-A10-A21- | T3 A23+2 AzO'Af+A8' 2*A23+A4+AT+ATT A22 T-5-A33 A33 L-T-A39
A22-A23-A20-A7-A| 10 A1E-AT3+27A9- +A15-A5-A9-A14
2*A6+2*A19-A11-A2-A3-S
A12+A18+A14+A21+A20 2*S+A4-AB+A15+A16- | A19+A20+A21+A22 e — s
+A17+AT7+A8+A15+A9- 2*A9+2*A6-2*A19+A2 | +2*A23-A4-AT-All 2527+ | 3T-375-A29-
A40 A3 2*A6+A19+A11-A2-2*A3; AT0 +A3-A12-A5-2*A14-A10- | +A5+A9+A14-2*A15- A23 A29+A30+A31| A30-A31-A32- L-T-A40
s 2*A21-A22-3*A23-2*A20 A16-A17-A18 tA32+A33 A33
A30-AZS-2TAT+A13- 2*A25+A28+A27+A26-A30
A23+2"S-ZAZI-A22- +A29+2*A9-A13-T-S+2%A21
Ad1 T-S-A25 ssi?’jéf;\?;?;;sc- T-S-A26 T-5-A27 T-5-A28 +A22+3*A23+A18+2*A19+ (T-S)/2 (7*5-5*T)/2 L-T-Ad1
A2 Ads ATILAS +2°AG 3*A20+A14-A15-A16+2*A10-
A2-A4-A11+A5-2*A6+A8-A3
A8+A3
A29-A30+2*A9-
AT3+ T4 AZS AT ) A30-A29-f\28-f\27-A36-
36 4 2 AD14 AD2 5 3 A3 2 A9+*A13+2 T-2 *A25-2 :\21 |
A42 A25 © A18+2A19+ 3°A204 AT A26 A27 A28 Azi;i f:fs::gzz;go_i ::o- (7*S-5*T)/2 (T-S)/2 L-T-A42
4-A15-A16 +27AT0-A2- +A4+AT1-A5+2*A6-AB+A3
Ad+A5-2*A6+A8-A3
o 27*T+A49+ A48+ A4T+A
10°L-9"T-A35-A36- | Ad4+A43+A41+A4 o
A3T-A38-A39-A40-| oo e AT L-T-A43 L-T-A44 L-T-A45 L-T-A46 L-T-A47 L-T-A48 L-T-A49 10*L-11*T
Adl-Ad2 +A38+A35-26*L+A46
Details:

It is a single-digit bordered semi-magic square of order 10 embedded with a cornered magic squares of orders 8 containing magic
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square of order 6 at the upper-left corner. These are semi-magic only at one diagonal. In order to bring it as a magic square we need a
condition given in (B)). The letters T and L represents magic squares of orders 8 and 10.

Below are two examples based on the Result First example is of semi-magic squares and the second example is magic square
obtained by applying the condition given in (§).

Example 5.32. Let’s consider a following semi-magic square based on the Result

7Ta | semi 10x10 https://numbers-magic.com/ ©UT }46 7b | mgc T=(4/5)*L /2?5/
-230(-955| 143 [ 147 | 151 | 155 | 159 | 163 | 167 | 370 [270 -275(-820| 143 | 147 | 151 | 155 | 159 | 163 | 167 | 285 |275
-109( 78 | 14 |17 | 21 | 25 | -5 | 31 | 39 | 159 |270 -109( 78 | 14 |17 | 21 | 25 | -5 | 31 | 39 | 164 |275
11540 | 15 |18 | 22 | 26 | 29 | 30 | 40 | -65 [270 11540 | 15 [ 18 | 22 | 26 | 29 | 30 | 40 | -60 |275
119 | -4 | 55 (19|23 |27 | 30| 29 | 41 |-69 |270 119 | -4 | 55 (19|23 |27 | 30| 29 | 41 | -64 |275
123 | 11 | -21 | 77| 24 | 28 | 31 | 28 | 42 | -73 |270 123 | 11 | -21 |77 |24 | 28 | 31 | 28 | 42 | -68 |275
127 |12 |16 | -1 | 110 | -19 | 32 | 27 | 43 | -77 |270 127 | 12 | 16 | -1 | 110 | -19 | 32 | 27 | 43 | -72 |275
13113 | 71 |20 |-50 | 63 | 33 | 65| 5 [ -81(270 13113 | 71 |20 |-50| 63 | 33| 65 | 5 |-76|275
13535 |-72 (34| 33 | 32 [148 | 35 | -25 | -85 |270 13535 |-72 (34|33 | 32 |148| 35 | -25| -80 |275
139 | 35 |142 (36| 37 | 38 |-78 | -25| 35 | -89 |270 139 | 35 | 142 |36 | 37 | 38 | -78 | -25| 35 | -84 |275
-280(1005| -93 | -97 | -101|-105 | -109 | -113 | -117 | 280 |270 -230|875| -88 | -92 | -96 |-100 [ -104 | -108 | -112 | 330 |275
270 270 270 270 270 270 270 270 270 270 275 275 275 275 275 275 275 275 275 275

The magic and semi-magic sums of above magic square are

First Example Second Example
Mgy = 150 Mgy = 150
Tswg = 220 Tsws = 220
Ligx10 = 270 Liox10 = 275.
The magic rectangles sums are:
First Example Second Example
MRyy6 =70 x 210 MRy, =70 x 210.
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Result 5.18. Let’s consider following magic square of order 10 with reduced entries:

27°L-28"T-A51-A50-A49- 3o A Ad1e A
e A4T-A46-A45-A43-Add-
10°T-9°L A1 A2 ASEASSALD. A45 A46 A47 A48 A49 A50 A51 2+:33;;++1,:3$;¢fi)+
A37-A48
A29+2°A28-
L T5T+2+S+ A27 +A26+2* T-A32-A33-A35-
A37-T T-5-A28 2*T+3*S+A30-A25-A31 T-5-A25 A5 s A3os ASS s MBS T-5-A26 T-5-A27 TS-A20 | e L-A37
*A31+A34
Ass oAsT A19+A20+A21+A22+A2 v A7 A s S-A19-A20-A21- a1 | A38
3-A4-A7-AT1-A15 A22-A23
A39 T-5-A32 S-A12-A5-A8-A16-A19 A5 A8 A12 A16 A19 A32 L-T-A39
S-A4-A5-
A4+AT+ATI+AT5-A20- | A12+A21+A22+A23-
A40 T-5-A33 A21-A22-A23-A1-A2- |A17-A7-A8-A15-A16- A9 A13 A17 A20 A33 L-T-A40
A3+A5+A8+A12+A16 A13-A9-
AT1+AT+A2+A3
STAIG+AISTAG | s A224A23+A20-
A41 T-5-A34 A1 AT9+A3-AT-ATB-AI4 T Al4 A18 A21 A34 L-T-A41
2*A21-A22-A23-A20
A5+A14+A10+2°A21+
S+A16+A13-A0+A6- | A22+3*A23+2*A20- |S-A19-A20-A21-A22
A42 T-5-A35 A2 A6 A19+A3-A10-A21-A22- | A4+AB-A15-A16- |2°A23+A4+AT+AT A22 A35 L-T-A42
A23-A20-A7-A8 A13+2*A9-2*A6 | +A15-A5-A9-Al14
+2*A19-AT1-A2-A3-S
2*5+A4-A8+A15+A16]
A12+A18+A14+A21+ 2A0+276 2oATo | NIOHA20+A2I+AZ2
A43 T-5-A30 A3 A0+ ATT+AT+AB A10 +A2+A3-AIZ-AS. | TZAZSALAT A23 A30 L-T-A43
A1S+A9-2'A6 +A19 2A1 A0z | ATIHASHATHATA-
+AT1-A2-2*A3-S 72.34A23. 20a0g | 2ATS-ATE-ATT-ATB
A28+A30+7*S+A32+A33 8'T-A29-2°A28-3"5-
A44 sne AsTopanr | A2S+ASI-T-A30-4%S A25 A27-A26-2*A25-A32- A26 A27 A29 A28 L-T-A44
A33-A35-2*A31-A34
(Lo T-Az7Ass. |27 THAST+AS0+A49 A4
A39-A40-Ad1-A42- | TAGOTALS A3 AL L-T-A45 L-T-A46 L-T-A47 L-T-A48 L-T-A49 L-T-A50 L-T-A51 10-L-11*T
A41+A42+A38+A39+A4
A43-Add 0+A37-26*L+A48
Details:

1t is a single-digit bordered semi-magic square of order 10 embedded with a magic squares of orders 6. It is semi-magic only at one
diagonal. In order to bring it as a magic square we need two conditions given in (6). The letters S, T and L represents magic squares of
orders 6, 8 and 10.
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Below are two examples based on the Result5.18| First example is of semi-magic squares and the second example is a magic square
obtained by applying the conditions given in (6).

Example 5.33. Let’s consider a following semi-magic square based on the Result|5.18}

8a |semi 10x10 https://numbers-magic.com/ ©OUT jﬂﬂ/ 8b | mgc T=(4/5)*L and S=(3/4)*T /250/
-430/880| 55 | 56 | 57 | 58 | 59 | 60 | 61 [-586|270 -250(340| 55 | 56 | 57 | 58 | 59 | 60 | 61 |-246|250
-153( 12 | 814 | 15 |-586| 14 | 13 | 11 | -93 | 223|270 -153( 12 | 814 | 15 |-586| 14 | 13 | 11 | -93 | 203 (250
48 | 9 (78 |14 |17 | 21 | 25 | -5 | 41 | 22 |270 48 | 9 (78 |14 |17 | 21 | 25| -5 | 41 | 2 |250
49 | 8 (40 [ 15| 18 | 22 | 26 | 29 | 42 | 21 |270 49 | 8 (40 | 15|18 | 22 | 26 | 29 | 42 | 1 |250
50 | 7 | -4 (55|19 | 23 |27 | 30| 43| 20 (270 50 ( 7 | -4 5519 |23 |27 |30 | 43| 0 (250
51| 6 | 11 [-21| 77 | 24 | 28 | 31 | 44 | 19 |270 51| 6 | 11 |-21| 77 | 24 | 28 | 31 | 44 | -1 |250
52| 5|12 (16| -1 110 |-19| 32| 45 | 18 |270 52 (5|12 (16| -1 |10 |-19| 32| 45| -2 ({250
53 [10 |13 |71 ] 20 | -50| 63 | 33 | 40 | 17 |270 53 (10|13 |71 20 |-50| 63 | 33 | 40 | -3 (250
54 (143 |-764| 35 | 636 | 36 | 37 | 39 | 38 | 16 |270 54 (143 |-764| 35 | 636| 36 | 37 | 39 | 38 | -4 (250
496 |-810| 15 (14 | 13 | 12 | 11 | 10 | 9 |500|270 296 |-290( -5 | -6 | -7 | -8 | -9 | -10 | -11 | 300 | 250
270 270 270 270 270 270 270 270 270 270 250 250 250 250 250 250 250 250 250 250

The magic and semi-magic sums of above magic square are

First Example Second Example
Mgw6 = 150 Mg w6 = 150

Tsxs = 200 Tsxs = 200
L1ox10 = 270 L1ox10 = 250.

Result 5.19. Let’s consider following magic square of order 10 with reduced entries:
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erL-28 T-R2S-AT" A20+A21+A18+A19
joTgr | L2OAAZSAZ A22 A23 A24 A25 A26 A27 A28 +A15+A16+A17+
A20-A21-A18-A19-A15- aatgATAL
A16-A17-A14-A25
A14-T | A1-A3-A5-A6-A8+AT | 2* Af;m-m 2" EMAZAITIAN ASHEASAT- | ZmeAS-AS- A% A9 L-A14
" " AT-ATI-2°A1 | A11+A10-A9 A0 | 2*A3+AT+AT1
A3-A5
s |MtAS*ASHAGHAB-AT] 3m-+A3+AS- | MTMEATZAN meASRIORAT L meAd+2'AS- xs LTAls
AT AG-A8-AT1-Af " 2A3-2°A5 | A5-2*A3+AT M A7-AT "
M6 |2Ase 2 A AT ATTAT | |AG+ABHATI-A3] 2'm+AT-A3-AS- | AS+2A3-AT- N PmeATsAT[ LT ATe
AS AG-A8 AT1 A10-2*A3-2*A5
Al Al+m-2+A3- Ay | mtAS+AS-AG-[A3+AS+AG+AB- | m+AT+ATI-AS- N |[ZAIZASATL A
2*A5+AT+AT] " AB-AT1 A7-m 2*A3 " AT+AI0-m |
A8 A3+A2-AT-Al1+A4 |2'm-A3-A2-A4| AT+A11-A3 A3 2'm-A6-A8-Al1| A6+AB-A7 AT Al L-T-A18
A19 | m+A7+A11-Ad-A3-A2 | A3+A2+Ad-m | m+A3-A7-Al1 m-A3 | A6+AB+All-m | m+A7-A6-A8 |  m-A7 m-AT1 L-T-A19
A20 A2+2*A3-AT-AT1 A2 m+AT+ATI- A4 AG+ATI-AT AG as  [CMHATZAC ) 1A%
2*A2-Ad-2"A3 A8-AT1
2*A3-AT-
2*AG+AB+AT1-
A21 m+AT+ATI-A2-2A3 | m-A2 | AT1+2*A2+Ad-|  m-Ad m+AT-AT1-A6 | m-AG m-A8 - L-T-A21
-m
m
(orLoorT-ara.| 2T T+AZBAZT+A26+
A5 pto ALy, | A24TAZ3+A22+A20+
A21+A18+A19+AIS+A|  L-T-A22 L-T-A23 L-T-A24 L-T-A25 L-T-A26 L-T-A27 L-T-A28 10°L-11°T
A18-A19-A20-
o 16+A17+AT4-
26*L+A25
Details:

It is a single-digit bordered semi-magic square of order 10 embedded with a striped magic square of order 8. It is semi-magic only
at one diagonal. In order to bring it as a magic square we need a condition given in (5)). The letters T and L represents magic squares of
orders 8 and 10.

Below are two examples based on the Result5.19| First example is of semi-magic squares and the second example is a magic square
obtained by applying the conditions given in ().
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Example 5.34. Let’s consider a following semi-magic square based on the Result|5.19

9a |semi 10x10 https://numbers-magic.com/ ©UT M 9b | mgc T=(4/5)*L /290/
-380({995| 32 | 33| 34 | 35 | 36 | 37 | 38 |-640|220 -200(455| 32 [ 33|34 | 35 | 36 | 37 | 38 |-300/200
-136|-34|-42|80 | 76 | 4 | 26 | 31 | 19 | 196 [220 -136|-34|-42 |80 |76 | 4 | 26 | 31 | 19 | 176 (200
25 (74 | 8 (-40|-36| 36 | 14 | 9 21 | 35 |220 25 |74 | 8 |-40|-36| 36 | 14 | 9 | 21 | 15 |200
26 | 7 | 11 [ 27| 35| 3 |15 | 42 | 20 | 34 |220 26 | 7 | 1M | 27|35 3 |15 | 42 | 20 | 14 |200
27 [ 33 (29 (13| 5 (37 | 25| -2 | 20 | 33 |220 27 | 33129 |13 | 5 (37 |25| -2 | 20| 13 |200
28 | 1 [ 41 (25|13 |25 |17 | 17 | 21 | 32 |220 28 | 1 | 41 [ 25|13 |25 |17 | 17 | 21 | 12 |200
29 (39| -1 (15|27 [ 15 | 23| 23 | 19 | 31 |220 29 |39 | -1 [15|27 (15|23 |23 | 19| 11 |200
30( 0 |12 |54 |14 | 20 | 16 | 18 | 26 | 30 (220 30( 0 |12 |54 |14 | 20| 16 | 18 | 26 | 10 |200
31 |40 | 28 |-14| 26 | 20 | 24 | 22 | 14 | 29 |220 31 |40 | 28 |-14| 26 ( 20 | 24 | 22 | 14 | 9 |200
540 (-935| 28 | 27 | 26 | 25 | 24 | 23 | 22 | 440|220 340 (-415| 8 | 7 | 6 | 5 | 4 | 3 | 2 |240/|200
220 220 220 220 220 220 220 220 220 220 200 200 200 200 200 200 200 200 200 200

The magic and semi-magic sums of above magic square are

First Example Second Example
Tgxg — 160 Tgxg — 160
Lipx10 = 220 L1px10 = 200.

In both the examples the magic sums of 8 magic rectangles appearing magic square of order 8 are of equal sums, i.e., 40 x 80.

Result 5.20. Let’s consider following magic square of order 10 with reduced entries:
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27*L-2*A35-28*2*S- A35+A27+A26+
10%2*S+A35- | A34-A33-A32-A30-A29/ A28 A2 A30 At A3 A33 A34 A25+A24+A23+
9*L  |A28-A26-A27-A24-A25- A22+A21+A20+
A21-A22-A23-A20-A31 18*2*S-17*L
e 3*A4+3*A7-A15- AZJ’T“'MG' A16+3*A4- X A5 +A8-
A20-2*S 2;:::‘;;\?' A2+A12-A3-A6- 4*A74+2:;A6_ 3*S+3*A7-A3- A3 2 S'igs'_ﬁ:'m' A16+A3+A6- Afgﬁ:ﬁ:‘;_’f’ L-A20
2*s A6+AT-A14 A1+A9
A1+4*S+A15
A21 A2 A4+AT-A15-S AT SR A5 S-A9-A4-A7 2*:1621iii1- AIAGATES | oes a2
A1-A2 A16-A1+A10-A5
A10
2 A4+ 2AT-AT3-S-A14 | | o0 A FAT ZAGTEATIAT | AZRIBFAM- | 2RSS g p 4 ovs Ate] AB+A3+A6- .
A22 A6 A3 AGALAD | ATZ+A3+AG- 2-A3-A6 A16-A4-AT |AB+ATG+AT-A3Y o L Tl A9HAT-A3 | | L2is-A22
A13-A1 +A13+A15-2*S | +A3+A6-A15 | A6+A1-A5
2*A4+2*AT-A12] . A16+3*A4- [3*S-A8-3*A7-A6]
A23 A12+A13+A14-A16-Al Atg’ﬁ;ﬁ?’ A13-A14-S+A164 2*S-A4-AT-A13 ;2:2;‘::; 4*S+4*AT+A1+ | 2*A9+A10-A5- A4 L-2*S-A23
2*A15-A2 2*A9+A5-A10 2*A4
A24 A6 A9+S-A11-A6 | A11-A8-A9 A8 A12 A15+S-A17-A12 | A17-A14-A15 Al14 L-2*S-A24
A25 AT1 A9 A10 S-A9-A10-A11 A17 A15 A16 S-A15-A16-A17 | L-2*S-A25
A26 A7+A8-A11 A6+AT-AI0 | S-A6-AT-A9 | POTAIOYANT T pisiataa17 | A12¢A13-At6 | S-A12-A13-A15 | ATPTACTATTTL ) o a6
AT7-A8 A13-A14
A10-A7- | A6+AT+A8+2" A16-A13- | A12+A13+A14+ .
Azl > AG-AT-AB 2*A9+A11 A9-A10-Al1 A7 SAIZAB-AI o ai5+A17 | 2*A15-AT6-AT7 Al3 LSl
10%L-972*S- | 27°2*S+2*A35+A34+A
A20-A21-A22133+A32+A30+A29+A2
A23-A24- |8+A26+A27+A24+A25| L-2*S-A28 L-2*S-A29 L-2*S-A30 L-2*S-A31 L-2*S-A32 L-2*S-A33 L-2*S-A34 | 10*L-11*2*S-A35
A25-A26- | +A21+A22+A23+A20-
A27-A35 26*L+A31
Details:

It is a single-digit bordered semi-magic square of order 10 embedded with a pandiagonal magic square of order 8 divided in four
equal sums magic squares of order 4. It is semi-magic only at one diagonal. In order to bring it as a magic square we need a condition

given in (B). The letters T and L represents magic squares of orders 8 and 10.

Below are two examples based on the Result5.20| First example is of semi-magic squares and the second example is a magic square
obtained by applying the conditions given in ().
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Example 5.35. Let’s consider a following semi-magic square based on the Result|5.20

10a | semi 10x10 https://numbers-magic.com/ ©OUT }36 10b| mgc T=(4/5)*L }90/
-345|1005| 38 | 39 | 40 | 41 | 42 | 43 | 44 |-637(310 -255/735| 38 | 39 | 40 | 41 | 42 | 43 | 44 |-467|300
-210| 185 [-191|409|-283| 13 | 162 | 44 | -99 | 280|310 -210| 185 | -191|409 |-283| 13 | 162 | 44 | -99 | 270 {300
31 | 12 [-114| 11 | 211 | 15 | 70 |-161| 196 | 39 |310 31 | 12 |-114| 11 | 211 | 15 | 70 |-161| 196 | 29 (300
32 |-109|360 [-137| 6 |-100 188 | 23 | 9 | 38 (310 32 |-109| 360 [-137| 6 |-100| 188 | 23 | 9 | 28 |300
33 | 32 | 65 |-163| 186 | 192 |-300| 214 | 14 | 37 (310 33 | 32 | 65 [-163| 186 | 192 |-300| 214 | 14 | 27 |300
34 | 16 | 102 |-16 | 18 | 22 | 96 | -22 | 24 | 36 (310 34 | 16 | 102 |-16 | 18 | 22 | 96 | -22 | 24 | 26 |300
35121 |19 | 20| 60 | 27 | 25 | 26 | 42 | 35 (310 35121 |19 |20 | 60 | 27 | 25 | 26 | 42 | 25 |300
36 | 14 |13 |68 | 25| 20 | 19 | 50 | 31 | 34 (310 36 | 14 | 13 |68 | 25| 20 | 19 | 50 | 31 | 24 |300
37 |69 |-14 |48 | 17 | 51 | -20 | 66 | 23 | 33 (310 37 | 69 | -14 | 48 | 17 | 51 | -20 | 66 | 23 | 23 |300
627 [-935| 32 | 31 | 30 | 29 | 28 | 27 | 26 | 415|310 527 |-675| 22 | 21| 20 | 19 | 18 | 17 | 16 | 315 (300
310 310 310 310 310 310 310 310 310 310 300 300 300 300 300 300 300 300 300 300

The magic and semi-magic sums of above magic square are

First Example Second Example
Taxa =120 Taxa = 120

Tsws = 240 Tsxg = 240
L1px10 = 310 L1ox10 = 300.
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6 Author’s Contribution to Magic Squares and Recreation Numbers
For author’s contribution to magic squares and recreation numbers lease see the links below:
* Inder J. Taneja, Magic Squares,

(i) https://numbers-magic.com/?p=668
(ii) https://inderjtaneja.wordpress.com/2019/06/27 /publications-magic-squares/

* Inder J. Taneja, Recreation of Numbers,

(i) https://numbers-magic.com/?p=671
(i) https://inderjtaneja.wordpress.com/2019/06/27 /publications-recreation-of-numbers/
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