Given an n X n grid of sguares, where n > 1, a tour 12 & path dreawn within the grid
such that:

# along itz way the path moves, horizontally or vertically, from the centre of one
aguare to the centre of an adjacent aguare;

# the path startz and finiches in the same square;

& the path vizsita the centre of every other aquare just once.

For example, below iz a tour drawn in a 6 % 6 grid of squarez which starta and finizhes
in the top-left aguare.

For parts ':.i.::l-[i‘r"::l it iz azsumed that n iz even.
(i) With the aid of & diagram, show hew a tour, which startz and finishes in the top-left

square, can be drawn In any n ® n grid.

(ii) Iz & tour =till pozaible if the start /finizh point iz changed to the centre of & different
square? Justify vour answer.

Suppoze now that a robot 1z programmed to move along a tour of an n X n grid. The
rebot understands two commands:

s command A which turns the rebot clockwize through a right angle;

s command F which moves the robot forward to the centre of the next square.

The robot haz & pregram, a list of commands, which it performs in the given order to
complete a tour; say that, in total, command A appears r times in the program and
command F appear: F times.

(i11) Inmitially the robot iz in the top-left square pointing to the right. Assuming the first
command 12 an F, what 13 the value of f7 Explain also why r = 1 12 & multiple of 4.

{iv) Must the results of part (ii1) still hold if the robot starts and finishez ot the centre
of & different aquare? Explain your resscning.

{+) Show that a tour of an n % n grid iz not possible when n iz odd.
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