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INTRODUCTION

Hey guys, do you ever seen a magic square and do you ever think to make a magic square of your own. Then you should read this book.

Out of all magic squares, 4×4 magic squares are relatively simple to make with simple mathematical calculation than other higher order magic squares and also it show more symmetry than 3×3 magic squares. Therefore here in this book we are discussing about 4×4 magic square.

This book is not about cheap tricks about it.Here we are discussing about every nooks and crannies of 4×4 magic square. We can assure you that after reading this book ,you will be able to make up to an infinite number of magic squares and will also get a satisfaction of making your own magic square. So , can we begin......
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What is a magic square?
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Although we aren’t discussing its history and geography, we have to say what exactly is the magic square. Because some of our readers may not know the complete idea of it. So let’s explain what it really is.

So simply a magic square is a square having the same no of small squares in rows in a column containing some numbers. But this numbers are some special features

	If we choose 4 numbers in the squares in some specific patterns (i.e. not random) from the magic squares, their sum will always be equal

	No 2 numbers of the magic square are same





Let’s take an example :



Let’s look at the magic square made by one of the greatest mathematician “Srinivasa Ramanujan”

He made this magic square with his date of birth in first row (i.e. 22-12-1887)

[image: image]
There is an another special feature for this magic square i.e. if we choose any 4 elements with some specific patterns , we will always get their sum as “139”.

[image: image]
For example , check the sum of elements in each row you will get 139

i.e.

22+12+18+87 =139

88+17+9+25 = 139

10+24+89+16 = 139

19+86+23+11 = 139

Do this for each column. You will get the sum 139

––––––––
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i.e.

22+88+10+19 = 139


12+17+24+86 = 139

18+9+89+23 = 139

87+25+16+11 = 139





Now look the sum of elements diagonal wise.
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i.e. 22+17+89+11= 139

87+9+24+19  = 139



Now check the same for corner



[image: image]
i.e. 22+87+19+11 = 13

Finally , look the sum of elements in squares with same color in the squares given below.

––––––––
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In all these cases , we will get their sum as 139.
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Here’s how we can make it....
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We can start this by analyzing the same magic square built by Ramanujan

[image: image]
In it did you notice some numbers are close to each other.

i.e.

	22,23,24,25


	9,10,11,12

	16,17,18,19

	86,87,88,89


Let we divide this into 4 groups given above as group A,B,C,D

Now if we look closer to the magic square , we can see that for some specific patterns ( row wise , column wise , diagonally etc... ) , one number from every group appears. So we can conclude that in those specific patterns we mentioned above , no groups more than once for a magic square

To make a magic square we have to follow 3 steps. They are:-

	Making a prototype 

	Making an algebraic model of a magic square

	Substitute numbers to the algebraic model make a perfect magic square


Making a prototype

Make a 4×4 square and name each square as 1st,2nd,3rd etc... as shown below.

[image: image]
Now we imagine that the numbers we have to insert squares can divide into 4 groups "A,B,C,D” as we mentioned previously. Now we insert A,B,C,D to the 1st , 2nd , 3rd , 4th squares respectively. These  A,B,C,D represent that these squares occupy this respective groups.

[image: image]
Now we consider 13th and 16th squares, which are 2 corners. We know that corners are also a pattern we mentioned before , therefore 4 corners must occupy different groups.  So to obey that rule , we have to insert B and C. There are two possible ways to arrange B and C in those corners. We can either insert B on the 13th square and C on the 16th square or vice  versa . But arranging B on 13th column and C on  16th square in this method will lead an undesired problem , which we will discuss later on this chapter . Therefore we are now putting C on 13th and B on 16th square.

[image: image]
Now consider the diagonal having 1st , 6th , 11th ,16th squares. Here put C and D in the squares such that elements don’t repeat in 2nd and 3rd column. Here if we insert C on the 7th square , C repeats twice on 3rd column , which is not acceptable for magic square. So we put C on 6th square and D on 11th square.

[image: image]
Similarly we can complete the diagonal including  4th ,7th ,10th and 13th square. Here we can’t insert C on 7th square for the same reason. So 7th square occupies A and 10th square occupies C.

[image: image]
Now look at 14th and 15th square. They belong to 2 uncompleted columns. But we know the missing part , right ? Yes , A on 14th square and D on 15th square.

[image: image]
Now consider1st ,2nd ,5th ,6th squares , it includes in the patterns we mentioned before. Therefore with that pattern in mind we can find 5th square. Similarly from 3rd , 4th ,7th  squares , we can find 8th square as B , from 10th ,13th ,14th squares , we can find 9th square as D ,from 11th,15th ,16th squares , we can find 12th square as A.

[image: image]
We called this square now as the prototype. Because even  if we consider A,B,C,D as 4 numbers , we can see that for the sum of those specific patterns that we mentioned before are A+B+C+D. But every number in this squares repeat four times ( A,B,C,D ).So we have to modify this square a little and make a perfect algebraic model of a magic square.

[image: image]
Making an algebraic model of magic square

This is the soul of the magic square. Because from a single model itself , we can make an infinite number of magic squares. That means if you create your own algebraic model , it is sufficient to make magic squares as much as you want.

Here to make an algebraic model ,we have to consider 2 random numbers such that -:

	They are different

	Their sum must not be odd number or zero


e.g. (1,-3) ,(2,-4) ,(-1,-3) ,(5,-3) etc...

To show how to do it we are considering the values 2 and -4. Now add these numbers to 6th and 7th square respectively.

[image: image]
Now add the negative of these values (2,-4) to 5th and 8th square respectively. If we look at this we can see something special i.e. the sum of 1st ,2nd ,5th ,6th squares and 3rd , 4th 7th 8th squares are same (i.e. A+B+C+D).

[image: image]
Now add the half of the sum of the pair of random number we took to the 9th square

Here the sum is “-2” (i.e.2+(-4) = -2)

Dividing by 2 , we get “-1” (i.e. -2÷2 = -1).

[image: image]
Now add the same number to the 12thsquare.

––––––––
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Now add the negative of above number to 10th and 11th square.

––––––––
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Now add the half






	The sum of  elements in patterns we mentioned before are A+B+C+D.

	No two elements in the squares are identical.
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