An n ¥ n aquare array comtainz 0z and la. Such a aquare 1z given below with = = 1.
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Two types of operation & and R may be performed on such an array.

& The first cperation C' takes the first and second eolumns (on the left) and replaces
them with & zingle column by comparing the two elements in each row as followa;
if the two elements are the same the C replaces them with a 1, and if they differ
' replaces them with a 0.

# The zecond operation B takes the first and second rows (from the top) and replace:
them with & single row by comparing the two elements in each column as followa;
if the two elements are the same the R replaces them with a 1. and if they differ
R replacez them with a 0.

By way of example, the effectz of performing R then O on the square above are given
below.
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(a) If R then T are performed on a 2 % 2 array then only a single number (0 or 1)
remaina.

(i) Write down in the grids on the next page the eight 2 » 2 arrays which, when R then
' are performed, produce a 1.

{11} By grouping your anawers accordingly, show that if ® d 1 AMmongat your answers
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Explain why this means that deing R then C on a 2 % 2 array produces the zame anawer
az doing C' firat then R

(b) Consider now & n % n square array containing 0z and 1z, and the effects of performing
A then C or O then R on the square.

(i) Explain why the effect on the right n — 2 celumna iz the same whether the order iz
A then €' or €' then R. [Thiz then alac applies to the bottom n — 2 rows.]

(i) Deduce that performing R then © on an n ® n aguare produces the same result as
perferming ' then R.
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