
Worksheet Number Nine

Here is how the ancient Chinese conceptualized the approximation of square
roots. Look at the number 324, for instance. If N = 324

† 

2 then N = 

† 

3 ⋅100 + 2 ⋅10 + 4( )2

and we can see that N = 104976. Now, how could you get at 324, if all you knew was that
104976 = N

† 

2 ?

300 20 4
Check out this picture:

                                             300

                                                20

                                                 4

Now divide 104, 976 into two-digit pairs, since digits become no more than two-digit
numbers when you square them.  6X6 = 36, etc.  So you are looking at  10   49    76.

What 100’s will square and be less than or equal to  10  00  00 ?   300.

Organize it like a long division:            10  49  76  Í  3 2
    9              ‹  This is the 300 squared, the 90,000
    æ

           This is  2X3  fi 62      1   49              (really 2X300  + 20)
     1   24 Do you see 20(2X300 + 20) in

æ the picture?
  This is 2(300 + 20)  fi         644               25    76   ( Do you see  4( 2(300 + 20) + 4)  ?
                                                                    25     76

0   remainder



This algorithm appears in the classic book, the Jiuzhang Suanshu, from about 100 AD,
The  Nine Chapters on the Mathematical Art. Much of the mathematics in this book was
known for a long time before this compilation was composed.

Let’s do the square root of, say, 89.             89.  00   00   9  4  3
          81
           æ

184 8  00
7  36
ææ

1883     64  00
     5649
 ææææ
        751,  remainder

9.43

† 

2 =  88.924,   not bad.

Now you use this algorithm to find the square root of 84,296 to two decimal places.


