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	問題

次のような式で与えられる関数A(x, y)がある。
1. A(0, y) = y+1

2. A(x+1, 0) = A(x, 1)

3. A(x+1, y+1) = A(x, A(x+1, y))

1. x={0, 1, 2}, y={0, 1, 2}の範囲のA(x, y)を再帰的に計算し、値と計算ステップ数についてそれぞれ3×3の表を作成せよ。

　　例：A(1, 1) = A(0, A(1, 0)) = A(0, A(0, 1)) = A(0, 2) = 3

　　　　値=3, 計算ステップ数=4

2. A(2, 3)の再帰による計算を省略せずに全て書け。また、そのステップ数を書け。


注意

随時A4の紙を補充せよ。追加した紙は、ばらばらにならないように、この紙を表紙とした状態で左肩をホチキスでとめること。

欠席して提出できなかった場合には、その旨を明記の上翌週までにレポートBOX9番に提出すること。
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1 解答例

A(0, 0) = 1

A(0, 1) = 2

A(0, 2) = 3

A(1, 0) = A(0, 1) = 2

A(1, 1) = A(0, A(1, 0)) = A(0, A(0, 1)) = A(0, 2) = 3
A(1, 2) = A(0, A(1, 1)) = A(0, A(0, A(1, 0))) = A(0, A(0, A(0, 1))) = A(0, A(0, 2)) = A(0, 3) = 4
A(2, 0) = A(1, 1) = A(0, A(1, 0)) = A(0, A(0, 1)) = A(0, 2) = 3
A(2, 1) = A(1, A(2, 0)) = A(1, A(A(1, 1)) = A(1, A(0, A(1, 0))) = A(1, A(0, A(0, 1)))

= A(1, A(0, 2)) = A(1, 3) = A(0, A(1, 2)) = A(0, A(0, A(1, 1)))

= A(0, A(0, A(0, A(1, 0)))) = A(0, A(0, A(0, A(0, 1)))) = A(0, A(0, A(0, 2)))

= A(0, A(0, 3)) = A(0, 4) = 5

A(2, 2) = A(1, A(2, 1)) = A(1, A(1, A(2, 0))) = A(1, A(1, A(1, 1))) = A(1, A(1, A(0, A(1, 0))))
= A(1, A(1, A(0, A(0, 1)))) = A(1, A(1, A(0, 2))) = A(1, A(1, 3)) = A(1, A(0, A(1, 2)))
= A(1, A(0, A(0, A(1, 1)))) = A(1, A(0, A(0, A(0, A(1, 0))))) 

= A(1, A(0, A(0, A(0, A(0, 1))))) = A(1, A(0, A(0, A(0, 2)))) = A(1, A(0, A(0, 3))) 
= A(1, A(0, 4)) = A(1, 5) = A(0, A(1, 4)) = A(0, A(0, A(1, 3))) 

= A(0, A(0, A(0, A(1, 2)))) = A(0, A(0, A(0, A(0, A(1, 1))))) 
= A(0, A(0, A(0, A(0, A(0, A(1, 0)))))) = A(0, A(0, A(0, A(0, A(0, A(0, 1))))))
= A(0, A(0, A(0, A(0, A(0, 2))))) = A(0, A(0, A(0, A(0, 3)))) = A(0, A(0, A(0, 4)))
= A(0, A(0, 5)) = A(0, 6) = 7

以上の計算により、求める表は以下のようになる。なお、カッコ内がステップ数である。

	x             y
	0
	1
	2

	0
	1 (1)
	2 (1)
	3 (1)

	1
	2 (2)
	3 (4)
	4 (6)

	2
	3 (5)
	5 (14)
	7 (27)


2 解答例

A(2, 3) = A(1, A(2, 2)) = A(1, A(1, A(2, 1))) = A(1, A(1, A(1, A(2, 0)))) 
= A(1, A(1, A(1, A(1, 1)))) = A(1, A(1, A(1, A(0, A(1, 0))))) 
= A(1, A(1, A(1, A(0, A(0, 1))))) = A(1, A(1, A(1, A(0, 2)))) = A(1, A(1, A(1, 3)))
= A(1, A(1, A(0, A(1, 2)))) = A(1, A(1, A(0, A(0, A(1, 1))))) 
= A(1, A(1, A(0, A(0, A(0, A(1, 0)))))) = A(1, A(1, A(0, A(0, A(0, A(0, 1))))))

= A(1, A(1, A(0, A(0, A(0, 2))))) = A(1, A(1, A(0, A(0, 3)))) = A(1, A(1, A(0, 4))) 
= A(1, A(1, 5)) = A(1, A(0, A(1, 4))) = A(1, A(0, A(0, A(1, 3)))) 
= A(1, A(0, A(0, A(0, A(1, 2))))) = A(1, A(0, A(0, A(0, A(0, A(1, 1))))))
= A(1, A(0, A(0, A(0, A(0, A(0, A(1, 0))))))) 
= A(1, A(0, A(0, A(0, A(0, A(0, A(0, 1))))))) = A(1, A(0, A(0, A(0, A(0, A(0, 2))))))
= A(1, A(0, A(0, A(0, A(0, 3))))) = A(1, A(0, A(0, A(0, 4)))) = A(1, A(0, A(0, 5)))
= A(1, A(0, 6)) = A(1, 7) = A(0, A(1, 6)) = A(0, A(0, A(1, 5))) 
= A(0, A(0, A(0, A(1, 4)))) = A(0, A(0, A(0, A(0, A(1, 3))))) 
= A(0, A(0, A(0, A(0, A(0, A(1, 2)))))) = A(0, A(0, A(0, A(0, A(0, A(0, A(1, 1)))))))
= A(0, A(0, A(0, A(0, A(0, A(0, A(0, A(1, 0)))))))) 
= A(0, A(0, A(0, A(0, A(0, A(0, A(0, A(0, 1)))))))) 
= A(0, A(0, A(0, A(0, A(0, A(0, A(0, 2))))))) = A(0, A(0, A(0, A(0, A(0, A(0, 3))))))

= A(0, A(0, A(0, A(0, A(0, 4))))) = A(0, A(0, A(0, A(0, 5)))) = A(0, A(0, A(0, 6)))

= A(0, A(0, 7)) = A(0, 8) = 9

ステップ数は、44。
