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Layout

The cells shown form a window on an effectively infinite grid. The numbers in the cells form arithmetic progressions in rows and columns.

In “Show Me Mode”, clicking on a cell reveals or hides its contents; clicking on the Change Mode button changes to conjecture mode.  Then holding the mouse down and typing a number tests whether the applet agrees: if so the number is displayed, otherwise it remains blank.

Clicking on the Up-Down-Right-Left buttons moves the whole window in the indicated direction.

Clicking on the Chge button permits alteration of the four parameters: 

S: the default starting number in the bottom left corner

(C: the differences in the bottom row

(R: the differences in the first column

(RC: the way the differences change from row to row or column to column.

In each case, hold the mouse down on the button, enter a number, and it will appear when you let go of the mouse. This includes a negative sign.

The red square can be dragged anywhere on the screen to highlight a particular cell.

The “General” Button is for checking your general formulae for cell contents
Challenge 1

Revealing cell contents one at a time along a row, predict the entry in any further cell in that row.

Revealing cell contents one at a time  up a column, predict the entry in any further cell in that column.

Revealing cell elements along a diagonal, predict the entry in any further cell in that line.

Revealing various cell contents, predict the remaining cell contents and the content of a cell in row R and column C.

Why does it not matter what route you take to get from the starting cell in the bottom left corner to any given cell?

Challenge 2

Show that the number N appears in the original table ((RC = 2, (R = 3, (C = 3, S = 4) if and only if 2N+1 is composite [This is Sundaram’s original sieve].

More generally, using (R, (C and (RC to denote the relevant differences, the number N appears in the table iff (RCN + (R (C  – (RC S = ((RCr + (R )( (RCc + (C) for some r and c with any required restrictions on r and c to avoid one of the divisors being 1. 
For example, if (RC = (R = (C = S = 1 then N appears in a cell with row and column greater than 1 iff N + 1 is composite.
Challenge 3

In general mode, justify the cell contents, perhaps starting by noting that the contents of the cell in row r and column c is correct according to the parameters you have set.
Connections

Bilinear functions show up in several contexts such as

What is the smallest postage value that cannot be made using only stamps of value p and q (where p  and q have no common factor other than 1)

How many perforations are needed to create a block of R by C perforated stamps, when there are K perforations at each corner, w along two edges, and h along the other two (Mason, Johnston-Wilder & Graham 2004 p98)?

How many moves are required for a line of g green frogs and b brown frogs to interchange positions if all they can do is move to an empty adjacent place or jump over one frog to an empty place? (This popular problem appears in Lucas, but may have Arabic origins; Dudeney proposed a two dimensional version.)
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