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The story unfolds in a classroom in America where a teacher displayed the first four lines of 
the well-known Pascal triangle (namely, rows 0, 1, 2 and 3), and asked them to guess or to 
deduce what could be the next few lines. 

What he had displayed was the array shown in Table 1

The teacher’s intention was for them to discover that, in the Pascal triangle, each new row 
is generated additively, using the numbers in the row above it (namely, by adding the two 
numbers closest to the entry to be filled). Thus if we have:

then the new entry x is given by: x = a+b.

Instead, the students surprised him by proposing that the row after 1,3,3,1 should be 
1,4,5,4,1; and the one after that should be 1,5,7,7,5,1.

In the rule used by the students, the numbers in each new row are computed using the two 
rows preceding it. Thus if we have:

In the March 2016 issue of At Right Angles, we carried an article describing the discovery of the 
whimsically named Rascal Triangle. You can find the article at 
http://teachersofindia.org/en/ebook/rascal-triangle.We give below a brief synopsis of this 
story. 
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Rascal Triangle Synopsis

Table 1 : The familiar Pascal aray
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NUMBER CROSSWORD  
Solutions on Page 76

       D.D. Karopady

CLUES ACROSS CLUES DOWN

1. Sum of internal angles of a penta-decagon 
(a 15 sided polygon)

3. Reverse of 19A

6. Number of days in February 2020

7. Smallest two-digit square that can be 
written as a sum of two squares

9. All three digits are the same

11. 15D - 93

12.  Fifty dozens minus half a dozen

13. Tenth term in the sequence 1, 2, 4, 8, …

15. Smallest number that becomes a perfect 
square if its reverse is either added to it or 
subtracted from it

16. Square root of 10D

18. Sum of answers for all the Down clues

19. Largest four digit perfect square

2. Middle digit is the difference of the 
other two digits

4. 15A  x  13

5. Area of a triangle with sides 21, 28, 
35

8. Sum of squares of 1 through 12

10. Each interior angle of a regular 
decagon (10 sided polygon)

14. Palindrome with 0 and 1

15. 8D  -  6A

17. Sum of integers from 1 through 20

1
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5

9

6

8

14

15

2

7

16 17
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11

18 19

3

13

4
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then the new entry x is given by: x = 

If the generating rule for the Pascal array could be called a “triangular rule” (based on 
the underlying shape), then the one used by the students could be called a “diamond rule.” 
The students who put forward this new rule and explored this new array whimsically 
named it the Rascal triangle.

The article discussed the validity of this rule and proves the following:
1. Despite the division, all the entries do turn out to be positive integers.
2. Entry(k) in Row(n) of the Rascal array is k(n−k)+1 = kn−k2 +1.
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Table 2 : The first ten rows of the Rascal array

bc + 1
a
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