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Abstract

This work brings magic squares of order 34. These are constructed based on different types of magic rectangles. These types are bordered,
double digits and cornered magic rectangles. For more details on these types of magic rectangles refer author’s work [86]. The construction
of magic squares is based on four equal sums magic rectangles of orders 14× 20, 12× 22, 10× 24, 8× 26, 6× 28 and 4× 30. In case of
cornered magic rectangles, three different types of magic squares are studies. Similar kind of work based on bordered magic rectangles or
double digits magic squares can be seen in [67, 84]
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1 Introduction

This work brings magic squares in very different way. These are based on cornered magic rectangles. First of let’s understand what we mean
by cornered magic rectangles. There are normal magic rectangles with some extra properties. For examples if remove external border still
we left with lower order cornered magic rectangles. Here the external border is understood as one half. See below few examples:

2 Different Type Magic Rectangles

Magic rectangles are well known in the literature. Below is an example of a magic rectangle of order 12× 20.

It is just a simple magic rectangle. Below there are three different types of magic rectangles:

1. Bordered Magic Rectangles;

2. Double Digits Magic Rectangles;

3. Cornered Magic Rectangles.

Later these types of magic rectangles are used to construct magic squares. The construction is based on four equal order and equal sums
magic rectangles of each type. For details refer author’s work [86, 87, 88, 89]. These are given in following subsections. The examples
considered in this work are calculated using softwares by H. White [1].
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2.1 Bordered Magic Rectangles

Bordered magic rectangles are very much similar to bordered magic squares. The difference is that in case bordered magic rectangles, the
width and height are different, while in case of bordered magic squares the width and height are the same. Below are few examples of
bordered magic rectangles.

Let’s consider a bordered magic rectangle of order 12× 18 formed by 216 sequential entries, i.e., from 1 to 216:

According to colors the entries are as follows:
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The distribution entries of above magic rectangles are as follows:

D12×18 := {1, 2, . . . , 216}.
D10×16 := {29, 30, . . . , 188} and D12×18 := {1, 2, . . . ., 28, D10×16, 189, 190, . . . , 216}.
D8×14 := {53, 54, . . . , 164} and D10×16 := {29, 30, . . . ., 52, D8×14, 165, 166, . . . , 188}.
D6×12 := {73, 74, . . . , 144} and D8×14 := {53, 54, . . . ., 72, D6×12, 145, 146, . . . , 164}.
D4×10 := {89, 90, . . . , 128} and D6×12 := {73, 74, . . . ., 88, D4×10, 129, 130, . . . , 144}.
D2×8 := {101, 102, . . . , 116} and D4×10 := {89, 90, . . . ., 100, D2×8, 117, 118, . . . , 128}.

More detail on bordered magic rectangles refer [86]. There are many magic squares are constructed based on this idea. See the author’s
work [55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66].

2.2 Double Digits Magic Rectangles

Below we shall give two examples of double digits magic rectangles.

Let’s consider a double digits magic rectangle of order 14× 20 formed by 280 sequential entries, i.e., from 1 to 280:
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By double digits we understand that, except corners, all others rows or columns taken in pairs are of equal sums. Actually, these are
double digits bordered magic rectangles, but for simplicity, we shall call it double digits magic rectangles. See below sums according to
colors:
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• Horizontal Sums in Pairs

• Vertical Sums in Pairs
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More detail on double digits magic rectangles refer [86]. There are many magic squares are constructed based on this idea. See the
author’s work [67, 68, 69, 70, 71, 72]. Magic squares of orders 7 to 108 can be seen in [81].

2.3 Cornered Magic Rectangle

Let’s consider a cornered magic rectangle of order 10× 24 formed by 240 sequential entries, i.e., from 1 to 240:

In this case the distribution is D10×24 := {1, 2, . . . ., 240}. Except the corners, the numbers are of equal sums in pairs. Distributions in
colors as follows:
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Except the last entries, the others are known by half-sequential entries.

More detail on cornered magic rectangles refer [86]. Few work on magic squares connected with cornered magic rectangles can be seen
in [82, 83, 84, 85].

The aim of this work is to write magic squares of order 34 using four equal sums different types of magic rectangles.

3 Magic Squares of Order 34

Initially, let’s write two basic magic squares of order 34. These are known by double digits and cornered magic squares of order 34:
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3.1 Magic Squares of Order 34 with Bordered Magic Rectangles

Below are examples of magic squares of order 34 centered in magic squares of order 6, 10, 14, 18, 22 and 26 respectively. These are constructed
with four equal sums bordered magic rectangles of orders 14× 20, 12× 22, 10× 24, 8× 26, 6× 28 and 4× 30 respectively.
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.

More examples of similar kind are given in pdf file in author’s site https://shorturl.at/ckptR.

3.2 Magic Squares of Order 34 with Double Digits Magic Rectangles

Below are examples of magic squares of order 34 centered in magic squares of order 6, 10, 14, 18 and 22 respectively. These are constructed
with four equal sums double digits magic rectangles of orders 14× 20, 12× 22, 10× 24, 8× 26 and 6× 28 respectively.
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In this case, we don’t have double digits magic rectangles of order 4× 30. More examples of similar kind are given in pdf file in author’s
site https://shorturl.at/ckptR.

3.3 Magic Squares of Order 34 with Cornered Magic Rectangles

We have written in three different styles magic squares of order 34 using 4 equal sums cornered magic rectangles. These are centered in
magic squares of order 6, 10, 14, 18, 22 and 26.
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3.3.1 First Type

Below are examples of magic squares of order 34 centered in magic squares of order 6, 10, 14, 18, 22 and 26 respectively. These are constructed
with four equal sums cornered magic rectangles of orders 14× 20, 12× 22, 10× 24, 8× 26, 6× 28 and 4× 30 respectively.

.
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3.3.2 Second Type

Below are examples of magic squares of order 34 centered in magic squares of order 6, 10, 14, 18, 22 and 26 respectively. These are constructed
with four equal sums cornered magic rectangles of orders 14× 20, 12× 22, 10× 24, 8× 26 and 6× 28 respectively.
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3.3.3 Third Type

Below are examples of magic squares of order 34 centered in magic squares of order 6, 10, 14, 18, 22 and 26 respectively. These are constructed
with four equal sums cornered magic rectangles of orders 14× 20, 12× 22, 10× 24, 8× 26 and 6× 28 respectively.
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More examples of similar kind are given in pdf file in author’s site https://shorturl.at/ckptR.
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4 Author’s Contribution to Magic Squares and Recreation Numbers

For author’s contribution to magic squares and recreation numbers please see the links below:

• Inder J. Taneja, Magic Squares, https://inderjtaneja.com/2019/06/27/publications-magic-squares/

• Inder J. Taneja, Recreation of Numbers, https://inderjtaneja.com/2019/06/27/publications-recreation-of-numbers/
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