Let f (n) be a function defined, for any integer n = 0, as follows:

1 ifn=0,
fm)=< (f(n/2))* ifn>0and nis even,
2f (n—1) ifn>0andnis odd.

(1) What 15 the value of f(5)?

The recursion depth of f (n) 1s defined to be the number of other integers m such that
the value of f(m) is calculated whilst computing the value of f (n). For example, the

recursion depth of f(4) i1s 3, because the values of f(2),f (1), and f(0) need to be
calculated on the way to computing the value of f (4).

(1) What 1z the recursion depth of f (5)7?
Now let g (n) be a function, defined for all integers n = 0. as follows:
0 if n =0,
g(n)= 1+g(n/2) 1fn>0andniseven,
l1+g(n—1) 1tn>0andnisodd.
(m) What 1s g (5)7
(iv) What 1s g (2¥), where k£ = 0 is an integer? Briefly explain your answer.

(v) What 15 g (2! + 2’!“} where [ > k = 0 are integers? Briefly explain your answer.

(v1) Explain briefly why the value of g(n) 1s equal to the recursion depth of f (n).
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