In a game of Caf and Mouse, a cot starts at poaition 0, a mouze atarta at position m
and the mousze’s hole 1z &t pozsition A, Here m and k are integers with 0 < m < k. By
way of example, & starting position 1z shown below where m =T and £ = 12,

1ttt
Cat Mouse Hole

With each turn of the game, one of the mousze or cat (but not beth) advance: one position
towards the hole on the condition that fthe cot iz aluays strictly behind the mouse and
never catches . The game ends when the mouse reaches the safety of 1ta hole at posttion

h.

This questicn iz about caleulating the number, g (k, m), of different sequences of moves
that make a game of Cat and Mousze.

Let O denote a move of the cot and M dencte a move of the mouwsze. Then, for example,
g(3,1) =2 az MM and MCM are the only pozsible games. Alze CMCOCM iz not a

valid game when A = 4 and m = 2 as the mouze would be caught on the fourth turn.

(i) Write down the five valid games when h =4 and m = 2.

(i1} Explain why g(h.k—1)=hk—1 for h = 2.

(i11) Explain why g(k.2) = g(k,1) for k = 3.

(iv] By conszidering the posaible firat moves of a game, explain why
glhym)=glhm+1l)+5(k—1m—1) when 1 < m < h— L.

{v) Below iz a table with certain values of g (k,m) filled in. Complete the remainder of
the table and verify that g (6,1} = 42.
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